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*  Denotes  Original  Fellows. 

t  Denotes  Fellows  who  are  Deceased. 


1890.  Abbe,  Robert,  M.D.,  11  West  Fiftieth  Street,  New  York. 
Surgeon  to  St.  Luke's  Hospital,  New  York. 

1882.  Agnew,  D.  Hayes,  M.D.,  LL.D.,  N.  W.  corner  Sixteenth 
and  Walnut  Streets,  Philadelphia.  Professor  of  Surgery 
(Emeritus),  Honorary  Professor  of  Clinical  Surgery  in  the 
University  of  Pennsylvania.     President,  1887. 

1890.     Allis,  Oscar  H.,  M.D.,  1604  Spruce  Street,  Philadelphia. 

Surgeon  to  the  Presbyterian  Hospital. 
'1880.  AsHHURST,  John,  Jr.,  M.D.,  2000  West  DeLancey  Place, 
Philadelphia.  Professor  of  Surgery  and  of  Clinical  Sur- 
gery in  the  University  of  Pennsylvania;  Surgeon  to  the 
Pennsylvania  Hospital ;  Senior  Surgeon  to  the  Children's 
Hospital  of  Philadelphia. 

1882.     Barton,    James    M.,  A.M.,    M.D.,    1337    Spruce    Street, 
Philadelphia.     Surgeon  to  the  Jefferson  Medical   College 
Hospital  and  to  the  Philadelphia  Hospital. 
'1880.     Benham,  Silas  Nelson,  A.M.,  M.D.,   156  Third  Avenue, 
Pittsburg,  Pa. 

1882.  Billings,  John  Shaw,  M.D.,  LL.D.  Edin.  and  Harv.,  Army 
Medical  Museum,  Seventh  and  B  Streets  (S.W.),  Washing- 
ton, Surgeon  U.  S.  Army.     Member  of  Council,  1884-89. 
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1882.     BoNTECou,  Reed  Brogkway,  M.D.,  82  Fourth  Street,  Troy 

N.  Y.     Surgeon  to  the  Marshall  Infirmary,  Troy,  N.  Y. 
1890.     Bradford,  E.  H.,  M.D.,  216  Beacon  Street,  Boston.    Visit- 
ing Surgeon  to  the  Boston  City,  the  Children's,  and  the 
Samaritan   Hospitals;    Instructor  in  Clinical   Surgery  in 
the  Harvard  Medical  School. 

*i88o.     Bramble,  D.  D.,  M.D.,  169  Broadway,  Cincinnati,  Ohio. 

*i88o.  Briggs,  William  Thompson,  M.D.,  corner  Summer  and 
Union  Streets,  Nashville,  Tenn.  Professor  of  Surgery  in 
the  Medical  Department  of  the  University  of  Nashville 
and  Vanderbilt  University ;  Surgeon  to  the  University 
Hospital  of  Nashville  and  to  the  Hospital  of  the  Good 
Shepherd.     President,  1884. 

*i88o.  Brinton,  John  H.,  M.D.,  1423  Spruce  Street,  Philadelphia. 
Professor  of  the  Practice  of  Surgery  and  of  Clinical  Sur- 
gery in  the  Jefferson  Medical  College  of  Philadelphia ; 
Surgeon  to  St.  Joseph's  Hospital,  Philadelphia.  Treas- 
urer, 1884-85. 
1882.  Bull,  William  Tillinghast,  M.D.,  35  West  Thirtyrfifth 
Street,  New  York.  Adjunct  Professor  of  the  Practice  of 
Surgery  and  of  Clinical  Surgery  in  the  College  of  Physi- 
cians and  Surgeons,  New  York ;  Surgeon  to  the  New  York 
Hospital  and  to  St.  Luke's  Hospital ;  Consulting  Surgeon 
to  the  Hospital  for  Ruptured  and  Crippled  and  to  the  New 
York  Cancer  Hospital. 

1889.  Cabot,  Arthur  T.,  3  Marlborough  Street,  Boston,  Mass. 
Surgeon  to  the  Massachusetts  General  Hospital. 
*ti88o.  Campbell,  Henry  Fraser,  A.M.,  M.D.,  715  Broad  Street, 
Augusta,  Ga.  Professor  of  Surgery  and  Gynecology  in 
the  Medical  Department  of  the  University  of  Georgia ; 
Surgeon  to  the  City  Hospital  and  to  the  Freedman's  Hos- 
pital of  Augusta,  Ga.     Member  of  Council,  1882. 

1885.  Carmalt,  William  H.,  A.M.,  M.D.,  87  Elm  Street,  New 
Haven,  Conn.  Professor  of  Surgery  in  Yale  University; 
Surgeon  to  the  New  Haven  Hospital. 

1882.  Cheever,  David  Williams,  M.D.,  239  Boylston  Street,  Bos- 
ton, Mass.  Professor  of  Surgery  in  Harvard  University  ; 
Surgeon  to  the  Boston  City  Hospital.     President,  i888. 
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1882.  CoMiXGOR,  John  A.,  M.D.,   77^^  South  Illinois  Street,  In- 

dianapolis, Ind.  Professor  of  Orthopedic  and  Clinical 
Surgery  in  the  Central  College  of  Physicians  and  Sur- 
geons, Indianapolis,  Indiana. 
1880.  Conner,  Phineas  Sanborn,  M.D.,  LL.D.,  President,  159 
West  Ninth  Street,  Cincinnati,  Ohio.  Professor  of  Surgery 
in  the  Medical  College  of  Ohio ;  Professor  of  Surgery, 
Dartmouth  Medical  College ;  Surgeon  to  the  Cincinnati 
Hospital  and  to  the  Good  Samaritan  Hospital,  Cincinnati. 
Member  of  Council,  1883.      Treasurer,  1885-92. 

1883.  Dandridge,  Nathaniel  Pendleton,  M.D.,  63  West  Eighth 

Street,  Cincinnati,  Ohio.  Professor  of  Practice  of  Surgery 
and  of  Clinical  Surgery  in  Miami  Medical  College,  Cin- 
cinnati. 
'1880.  Dawson,  William  Wirt,  M.D.,  corner  Third  and  Broadway, 
Cincinnati,  Ohio.  Professor  of  Clinical  Surgery  in  the 
Medical  College  of  Ohio ;  Surgeon  to  the  Hospital  of  the 
Good  Samaritan,  Cincinnati.      Vice-President,  1883. 

1882.  Dennis,  Frederic  Shepard,  M.D.,  542  Madison  Avenue, 
New  York.  Professor  of  the  Principles  and  Practice  of 
Surgery  in  the  Bellevue  Hospital  Medical  College ;  Surgeon 
to  the  Bellevue  Hospital  and  to  St.  Vincent's  Hospital ; 
Consulting  Surgeon  to  the  Hospital  for  Ruptured  and 
Crippled,  New  York.  Vice-President,  1887.  Member  of 
Council,  1889. 

1882.  Dunott,  Thomas  J.,  M.D.,  132  Walnut  Street,  Harrisburg, 
Pa.     Surgeon  to  the  Harrisburg  Hospital.    • 

1882.  Forbes,  William  Smith,  M.D.,  1704  Walnut  Street,  Phila- 
delphia. Professor  of  Anatomy  in  the  Jefferson  Medical 
College  of  Philadelphia;  Surgeon  to  the  Protestant  Epis- 
copal Hospital  of  Philadelphia. 

1 89 1.  Fowler,  George  R.,  M.D.,  302  Washington  Avenue, 
Brooklyn,  X.  Y. 

1882.  Gay,  George  Washington,  M.D.,  665  Boylston  Street, 
Boston,  Mass.  Surgeon  to  the  Boston  City  Hospital ; 
Clinical  Instructor  in  Surgery  in  Harvard  University. 
Member  of  Council,  1882. 
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1890.  Gerster,  Arpad  G.,  M.D.,  56  East  Twenty  fifth  Street,  New 
York.  Professor  of  Surgery  in  the  New  York  Polyclinic ; 
Surgeon  to  the  German  and  Mt.  Sinai  Hospitals,  New  York. 

1882.  Gregory,  Elisha  H.,  M.D.,  LL.D.,  1006  Olive  Street,  St. 
Louis,  Mo.  Professor  of  Surgery  in  the  St.  Louis  Medical 
College ;  Surgeon  to  the  St.  Louis  Hospital,  St.  Louis. 
Vice-President,  1884. 

1889.  HoMANS,  John,  M.D.,  161  Beacon  Street,  Boston,  Mass. 
Visiting  Surgeon  to  the  Massachusetts  General  Hospital. 

1882.  IsHAM,  Ralph  N.,  A.M.,  M.D.,  321  Dearborn  Avenue, 
Chicago.  Professor  of  the  Principles  and  Practice  of 
Surgery  in  the  Chicago  Medical  College  (Medical  Depart- 
ment of  the  Northwestern  University). 

*ti88o.  Johnston,  Christopher,  M.D.,  201  West  Franklin  Street, 
Baltimore,  Md.  Professor  of  Surgery  in  the  University  of 
Maryland  (Emeritus).      Vice-President,  1885. 

*i88o.  Keen,  William  Williams,  A.M.,  M.D.,  LL.D.,  1729 
Chestnut  Street,  Philadelphia.  Professor  of  the  Principles 
of  Surgery  and  of  Clinical  Surgery  in  the  Jefferson  Med- 
ical College  of  Philadelphia;  Surgeon  to  St.  Agnes's 
Hospital,  Philadelphia. 

*ti88o.  KiNLOCH,  Robert  Alexander,  M.D.,  285  Meeting  Streer, 
Charleston,  S.  C.  Professor  of  Surgery  in  the  Medical 
College  of  the  State  of  South  Carolina ;  Surgeon  to  the 
Roper  Hospital  and  to  the  City  Hospital ;  Surgeon  and 
Gynecologist  to  St.  Xavier's  Infirmary,  Charleston.  Mem- 
ber of  Council,  1880-81,  1886. 

1889.     Lane,  Levi    Cooper,    Vice-President,  San  Francisco,   Cal. 

Professor  of  Surgery  in  the  Cooper  Medical  College,  San 

Francisco. 
1889.     Lange,  Frederick  E.,  691  Lexington  Avenue,  New  York. 

*i88o.  Marks,  Solon,  M.D.,  136  Wisconsin  Street,  Milwaukee,  Wis- 
consin.    Surgeon  to  St.  Mary's  Hospital  of  Milwaukee. 
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*i88o.     Mastin,  Claudius  Henry,  M.D.,  LL.D.,  Univ.  of  Penna. , 

Northeast  corner  Joachim  and  Conti  Streets,  Mobile,  Ala. 

Vice-President,  1889;  President,  1890;  Member  of  Council, 

1891. 

1887.     Mastin,    William    McDowell,    M.D.,    Northeast    corner 

Joachim  and  Conti  Streets,  Mobile,  Ala. 
1883.  McCann,  James,  M.D.,  928  Penn  Avenue,  Pittsburg,  Pa. 
Surgeon  to  the  Western  Pennsylvania  Hospital,  Pittsburg. 
1882.  McGraw,  Theodore  A.,  M.D.,  107  West  Fort  Street,  De- 
troit, Michigan.  Professor  of  Surgery  in  the  Detroit 
Medical  College;  Surgeon  to  St.  Mary's  Hospital  and  to 
the  Harper  Hospital,  Detroit. 

*i88o.  McGuiRE,  Hunter,  M.D.,  LL.D.,  513  East  Grace  Street, 
Richmond,  Va.  Member  of  Council,  1880-85  J  Presi- 
dent, 1886. 

*i88o.  Mears,  J.  EwiNG,  A.M.,  M.D.,  Recorder,  1 881-91,  1429 
Walnut  Street,  Philadelphia.  Professor  of  Anatomy  and 
of  Clinical  Surgery  in  the  Pennsylvania  College  of  Dental 
Surgery ;  Surgeon  to  St.  Agnes's  Hospital,  Philadelphia. 

1885.  Michael,  Jacob  Edwin,  A.M.,  M.D.,  201  West  Franklin 

Street,  Baltimore,  Md.  Surgeon  to  the  University  Hos- 
pital :  Consulting  Surgeon  to  the  Presbyterian  Eye,  Ear, 
and  Throat  Charity  Hospital,  Baltimore. 

*i88o.  Moore,  Edward  Mott,  M.D.,  LL.D.,  74  South  Fitzliugh 
Street,  Rochester,  N.  Y.  Surgeon  to  St.  Mary's  Hospital 
of  Rochester.      Vice-President,  1882;  President,  1884. 

*i8So.  Morton,  Thomas  George,  M.D.,  1421  Chestnut  Street, 
Philadelphia.  Surgeon  to  the  Pennsylvania  Hospital,  to 
the  Orthopedic  Hospital,  and  to  the  Jewish  Hospital, 
Philadelphia. 

1886.  MuDD,  Henry  H.,  M.D.,  500  North  Jefferson  Street,  St. 

Louis,  Mo.  Professor  of  Surgical  Anatomy  and  Clinical 
Surgery  in  St.  Louis  Medical  College ;  Surgeon  to  St. 
Luke's  Hospital,  St.  Louis. 

1882.  Nancrede,  Charles  Beylard,  M.D.,  Ann  Arbor,  Mich. 
Professor  of  Surgery  in  the  University  of  Michigan,  Ann 
Arbor,  Mich.      Vice-President,  i< 


FELLOWS    OF    THE    ASSOCIATION. 


BLICTBO 


1882.  NoRRis,  Basil,  M.D.,  Surgeon  U.  S.  Army,  ''Occidental 
Hotel,"  San  Francisco,  Cal. 

1882.  Owens,  John  E.,  M.D.,  1806  Michigan  Avenue,  Chicago. 
Professor  of  Principles  and  Practice  of  Surgery  and 
Clinical  Surgery  in  the  Chicago  Medical  College  ;  Attend- 
ing Surgeon  to  St.  Luke's  Hospital,  Chicago. 

*i88o.  Packard,  John  H.,  M.D.,  1924  Spruce  Street,  Philadelphia. 
Surgeon  to  the  Pennsylvania  Hospital  and  to  St.  Joseph's 
Hospital,  Philadelphia.  Treasurer,  1880-83. 
*i88o.  Pancoast,  William  Henry,  M.D.,  11 00  Walnut  Street, 
Philadelphia.  Professor  of  Anatomy  in  the  Medico- 
Chirurgical  College  of  Philadelphia. 

1885.  Park,  Roswell,  A.M.,  M.D.,  510  Delaware  Avenue,  Buffalo, 
N.  Y.  Professor  of  Surgery  in  the  Medical  Department 
of  the  University  of  Buffalo ;  Surgeon  to  the  Buffalo 
General  Hospital ;  Consulting  Surgeon  to  the  Fitch  Acci- 
dent Hospital. 
ti883.  Peck,  Washington  F.,  A.M.,  M.D.,  no  East  Third  Street, 
Davenport,  Iowa.  Professor  of  Surgery  and  of  Clinical 
Surgery  in  the  Medical  Department  of  the  State  University 
of  Iowa;  Surgeon  to  the  M-rcy  Hospital  of  Davenport; 
Consulting  Surgeon  to  the  Mercy  Hospital  of  Iowa  City. 
Member  of  Council,  1889. 

1889.  Pilcher,  Lewis  S.,  145  Gales  Avenue,  Brooklyn,  N.  Y. 
Professor  of  Clinical  Surgery  in  the  Post-Graduate  Medical 
School,  New  York. 

1887.  Porter,  Charles  Burnham,  A.B,,  A.M.,  M.D.  Harv.,  5 
Arlington  Street,  Boston,  Mass.  Professor  of  Clinical 
Surgery  in  Harvard  Medical  School ;  Surgeon  to  the 
Massachusetts  General  Hospital. 

1882.  Porter,  William  Gibbs,  M.D.,  1223  Spruce  Street,  Phila- 
delphia. Surgeon  to  the  Presbyterian  Hospital  and  to  the 
Philadelphia  Hospital. 

1882.  Prewitt,  Theodore  F.,  M.D.,  2126  Olive  Street,  St.  Louis, 
Mo.  Professor  of  the  Principles  and  Practice  of  Surgery 
and  of  Clinical  Surgery  in  the  Missouri  Medical  College  ; 
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Surgeon  to  St.  John's  Hospital,  St,  Louis.  Vice-Presi- 
dent, 1886. 

1886.  R.\NS0HOFF,    Joseph,    M.D.,   F.R.C.S.   Eng.,    296   Walnut 

Street,  Cincinnati,  Ohio.  Professor  of  Anatomy  in  the 
Medical  College  of  Ohio  ;  Surgeon  to  the  Cincinnati 
Hospital  and  to  the  Good  Samaritan  Hospital,  Cincinnati. 

1887.  Richardson,  Maurice  Howe,  A.B.,  M.D.,  224  Beacon  Street, 

Boston,  Mass.  Surgeon  to  the  Massachusetts  General  Hos- 
pital ;  Assistant  Professor  of  Anatomy  in  Harvard  Medical 
School. 

'1880.  Richardson,  Tobias  G.,  M.D.,  282  Prytania  Street,  New 
.  Orleans.  Emeritus  Professor  of  Surgery  in  the  Medical 
Department  of  the  University  of  Louisiana,  New  Orleans. 
Vice-President,  1885. 

1882.  Roberts,  John  B.,  M.D.,  Treasurer,  1627  Walnut  Street, 
Philadelphia.  Professor  of  Anatomy  and  Surgery  in  the 
Philadelphia  Polyclinic ;  Professor  of  Surgery  in  the 
Woman's  Medical  College  of  Pennsylvania ;  Surgeon  to 
the  Methodist  Hospital  and  to  the  Jewish  Hospital.  Vice- 
President,  1888. 

1882.  Rushmore,  John  Dikeman,  ^LD.,  129  Montague  Street, 
Brooklyn,  N.  Y.  Professor  of  Surgery  in  the  Long  Island 
College  Hospital ;  Surgeon  to  the  Brooklyn  Hospital,  to 
St.  Peter's  Hospital,  and  to  the  Eye  and  Ear  Hospital, 
Brooklyn. 

*i88o.     Russell,  Thomas  Pember,  M.D.,  Oshkosh,  Wisconsin. 

^1880.  Savre,  Lewis  Albert,  M.D.,  285  Fifth  Avenue,  New  York. 
Professor  of  Orthopedic  Surgery  in  the  Bellevue  Hospital 
Medical  College  :  Consulting  Surgeon  to  the  Bellevue  Hos- 
pital, to  the  Charity  Hospital,  to  St.  Elizabeth's  Hospital, 
and  to  the  Home  for  Incurables,  New  York. 
1882.  Senn,  Nicholas,  M.D.,  532  Dearborn  Avenue,  Chicago, 
Illinois.  Professor  of  the  Principles  of  Surgery  and 
Clinical  Surgery  in  Rush  Medical  College  ;  Attending 
Surgeon  to  the  Presbyterian  Hospital ;  Surgeon-in-Chief 
St.  Joseph's  Hospital,  Chicago,  Illinois. 
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1882.  Smith,  Alan  Penniman,  M.D,,  24  West  Franklin  Street, 
Baltimore,  Md.  Surgeon  to  St.  Vincent's  Hospital,  to  the 
Union  Protestant  Infirmary,  to  the  Hebrew  Hospital,  to 
St.  Agnes's  Hospital,  to  the  Maryland  Eye,  Ear,  and  Throat 
Hospital,  and  to  the  Hospital  for  Diseases  of  Women,  Balti- 
more, Maryland. 

1882.  Smith,  Stephen,  A.M.,  M.D.,  LL.D.,  574  Madison  Avenue, 

New  York.  Professor  of  Clinical  Surgery  in  the  Univer- 
sity Medical  College  of  New  York;  Surgeon  to  Bellevue 
Hospital  and  to  St.  Vincent's  Hospital,  New  York.  Vice- 
President,  1890, 
1889.  Stimson,  Lewis  A.,  34  E.  Thirty- third  Street,  New  York. 
Professor  of  Surgery  in  the  University  of  New  York. 

1883.  Taylor,  William  Edwin,  M.D.,  "Occidental  Hotel,"  San 

Francisco,  Cal.  Professor  of  the  Principles  and  Practice 
of  Surgery  in  the  Medical  Department  of  the  University 
of  California,  and  in  the  Dental  Department  of  the  same 
University,  San  Francisco. 

1885.  Thompson,  J.  Ford,  M.D.,  1401  H  Street,  N.  W.,  Wash- 
ington, D.  C.  Professor  of  Surgery  in  the  National  Medical 
College ;  Surgeon  to  the  Garfield  Memorial  Hospital  and  to 
the  Children's  Hospital. 

1882.  Thomson,  William,  M.D.,  1426  Walnut  Street,  Philadelphia. 
Honorary  Professor  of  Ophthalmology  in  the  Jefferson 
Medical  College  Hospital,  Philadelphia. 

1882.  Tiffany,  Louis  McLane,  A.M.  Cantab.,  M.D,,  Vice-Presi- 
dent, 831  Park  Avenue,  Baltimore,  Md.  Professor  of 
Surgery  in  the  University  of  Maryland ;  Surgeon  to  the 
University  Hospital,  Baltimore.  Member  of  Council, 
1885-89. 
*i88o.  Tremaine,  William  S.,  M.D.,  217  Franklin  Street,  Buffalo, 
N.  Y.  Major  and  Surgeon  U.  S.  Army,  Consulting  Surgeon 
to  the  Buffalo  Hospital  of  the  Sisters  of  Charity,  to  St. 
Francis's  Hospital,  and  to  the  Maternity  Hospital,  Buffalo. 

1882.  Vander  Veer,  Albert,  A.M.,  M.D.,  Ph.D.,  28  Eagle  Street, 
Albany,  N.  Y.  Professor  of  Abdominal  Surgery  and  of 
Clinical  Surgery  in  the  Albany  Medical  College  ;    Con- 
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suiting  Surgeon  to  St.  Peter's  Hospital ;  Attending  Sur- 
geon to  the  Albany  Hospital. 

1 89 1.  Walker,  Edward  W.,  M.D.,  96  West  Eighth  Street,  Cin- 
cinnati, Ohio. 

1882.  Warren,  John  Collins,  M.D.,  58  Beacon  Street,  Boston, 
Mass.  Associate  Professor  of  Surgery  in  Harvard  Univer- 
sity ;  Surgeon  to  the  Massachusetts  General  Hospital, 
Boston.      Vice-President,  1890. 

1882.  Watson,  B.  A.,  A.M.,  M.D.,  124  York  Street,  Jersey  City, 
N.  J.  Surgeon  to  the  Jersey  City  Charity  Hospital,  to  St. 
Francis's  Hospital,  and  to  Christ's  Hospital. 

1889.  Weeks,  Stephen  H.,  M.D.,  662  Congress  Street,  Portland, 
Me.  Professor  of  Surgery  in  the  Medical  School  of  Maine. 
Member  of   Council. 

1889.  Weir,  Robert  F.,  37  West  Thirty-third  Street,  New  York. 
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REPORT  OF  THE  COMMITTEE  ON  NECROLOGY. 

TRUMAN   HOFFMAN  SQUIRE,  M.D. 
Bom  March  31,  1823.     Died  November  27,  1889. 

Dr  Truman  Hoffman  Squire  was  born  in  the  town  of  Rmsia, 
Herkimer  County,  New  York.  His  early  years  were  spent  in  the 
neighborhood  of  his  birthplace,  where  he  obtained  a  liberal  education. 
After  a  short  period  of  teaching,  he  entered  upon  the  study  of  medi- 
cine, attending  his  first  course  of  lectures  at  the  Albany  Medical  Col- 
lege, and  his  second  at  the  College  of  Physicians  and  Surgeons,  New 
York,  from  which  institution  he  took  his  degree  in  medicine  in  1848. 
After  his  graduation  he  took  up  his  residence  in  Elmira,  where  he 
practised  his  profession  for  forty  years.  During  the  War  of  the  Re- 
bellion he  served  as  surgeon  of  one  of  the  New  York  volunteer  regi- 
ments, and  later  as  division  field-surgeon.  In  these  positions  he  so 
distinguished  himself  as  to  elicit  from  the  Surgeon-general  of  the  Army 
high  praise  for  h^s  zeal,  intelligence,  and  fidelity,  as  one  of  the  most 
efficient  and  useful  surgeons  of  the  Army  of  the  Potomac.  Possessing 
a  talent  for  invention,  Dr.  Squire  was  led,  by  his  experiments,  to 
devise  the  "  vertebrated  catheter,"  the  introduction  of  which  instru- 
ment to  the  profession  exercised  a  great  influence  upon  the  methods 
of  practice  in  urethral  surgery.  In  1876  the  prize  of  the  Academy  of 
Medicine  of  Paris,  of  fifteen  hundred  francs,  was  awarded  Dr.  Squire 
for  his  contribution  to  surgical  methods  in  connection  with  diseases 
of  the  genito-urinary  organs.  He  was  prominently  identified  with 
numerous  medical  organizations — local.  State,  and  national.  He  was 
elected  a  Fellow  of  the  American  Surgical  Association  in  1882.  Be- 
sides the  contributions  made  to  the  Transactions  of  some  of  these 
organizations,  he  also  contributed  to  the  literature  of  all  the  branches 
of  medical  science  at  home  and  abroad.  He  was  highly  esteemed  in 
the  community  in  which  he  lived,  as  a  physician  and  as  a  citizen. 
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PROFESSOR  RICHARD  voN  VOLKMANN,  OF  Halt,?:. 
Born  August  17,  1830.     Died  November  28,  1889. 

Richard  von  Volkmann,  Professor  of  Surgery  in  the  University 
of  Halle,  and  one  of  the  most  distinguished  Honorary  Fellows  of  the 
American  Surgical  Association,  was  born  at  Leipzig,  August  17,  1830, 
and  was  therefore  in  his  sixtieth  year  at  the  time  of  his  death. 
His  education  was  received  at  Halle,  where  his  father,  A.  v.  Volk- 
mann, was  Professor  of  Physiology  for  more  than  the  third  of  a 
century,  at  Giessen,  and  at  Berlin.  Beginning  his  career  as  a  teacher 
in  the  capacity  of  Privat-docent  in  1857,  ten  years  subsequently 
Richard  von  Volkmann  was  appointed  Professor  Ordinarius  in  the 
University  of  Halle,  and  thenceforward  became  identified  with  the 
surgical  teaching  of  that  school,  of  which  he  may,  without  exaggera- 
tion, be  said  to  have  been  for  more  than  twenty  years  the  chief  orna- 
ment. In  1882  he  was  invited  to  Berlin,  to  become  the  successor  of 
Langenbeck,  but  declined  the  offer,  and  remained  at  Halle.  A  great 
teacher,  he  was  also  a  brilliant  and  successful  operator,  and  one  of 
the  earliest  among  German  surgeons  to  adopt  the  antiseptic  methods 
of  treatment  introduced  by  Sir  Joseph  Lister.  His  fame  soon  spread 
beyond  the  limits  of  his  home,  and  his  clinic  was  the  resort  of 
many  patients  from  a  distance,  who  were  attracted  by  his  great  repu- 
tation. While  he  illustrated  many  departments  of  surgery,  he  is  per- 
haps best  known,  in  this  country  at  least,  by  his  labors  in  connection 
with  diseases  of  the  bones  and  joints,  and  especially  with  excisions  of 
the  latter,  and  by  his  advocacy  of  the  treatment  of  lupus  by  erasion 
with  the  scoop  or  "sharp  spoon  "  which  bears  his  name.  He  was  a 
contributor  to  the  well-known  Handbuch  der  allgemeinen  und  speciellen 
Chirurgie,  issued  by  Pitha  and  Billroth,  but  his  most  important 
publication  was  the  Sammlung  klinischer  Vortrdge,  a  collection  of 
clinical  lectures  of  which  he  was  the  editor,  and  of  which  he  lived  to 
complete  twelve  volumes,  containing  three  hundred  and  sixty-two 
lectures,  an  inimitable  series  which  is  happily  to  be  continued  under 
the  supervision  of  Drs.  von  Bergmann,  Erb,  and  Winckel.  A  selection 
from  these  lectures,  in  two  volumes,  has  been  published  by  the  New 
Sydenham  Society  of  London,  and  has  thus  rendered  the  parts  chosen 
for  translation  available  to  students  who  are  not  familiar  with  the 
German  language.     In   popular  literature,  also,  Volkmann  made  his 
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mark,  and  a  volume  of  poems  written  while  serving  in  the  Franco- 
German  war  of  1870-71  has  gone  through  many  editions,  and  has 
become  one  of  the  classics  of  his  native  land.  Prof,  von  Volkmann 
had  suffered  for  some  years  from  an  affection  of  the  spinal  cord,  and 
at  the  time  of  his  death  was  under  the  care  of  Prof.  Binswanger  at 
Jena.  The  immediate  cause  of  the  fatal  issue,  which  occurred  on 
November  28,  1889,  was  pneumonia,  followed  by  sudden  failure  of 
the  heart's  action.  A  worthy  successor  of  Langenbeck  and  Stromeyer 
as  an  exponent  of  the  best  features  of  German  surgery,  the  loss  of 
Richard  von  Volkmann  will  long  be  mourned  by  his  professional 
brethren,  not  merely  in  his  own  country,  but  throughout  the  civilized 
world.  J.  A.,  Jr. 


PROFESSOR  J.  N.  vos  NUSSBAUM,  OF  Munich. 
Born  September  2, 1829.     Died  October  31,  1890. 

Born  on  September  2,  1829,  the  year  before  Volkmann,  and  sur- 
viving him  by  an  equal  period,  Johann  Nepomuk  von  Nussbaum,  for 
thirty  years  Professor  of  Surgery  in  the  University  of  Munich,  died  on 
October  31,  1890,  having  just  passed  the  age  of  sixty-one.  His  edu- 
cation was  received  in  his  native  city  (Munich),  and  at  the  age  of 
twenty-eight  he  became  Privat-docent  in  connection  with  his  Alma 
Mater,  receiving  the  appointment  of  Extraordinary  Professor  of  Sur- 
gery and  Ophthalmology  three  years  subsequently,  in  i860.  From 
that  time  until  his  death  he  labored  earnestly  both  as  a  teacher  and  as 
a  surgical  practitioner,  and  acquired  a  reputation  in  which  he  was  sur- 
passed by  none  and  equalled  by  but  few  of  his  contemporaries.  As 
a  military  surgeon,  also,  Nussbaum  obtained  great  fame,  having  passed 
with  much  distinction  through  the  Italian,  Austro-Prussian,  and 
Franco-German  campaigns,  and  having  received  the  appointment  of 
Surgeon-General  of  the  Bavarian  Army  for  his  services  in  the  latter. 
The  skill  which  he  manifested  in  the  treatment  of  his  patients,  rich  or 
poor,  was  only  equalled  by  the  unselfish  devotion  which  he  showed  to 
their  interests,  and,  in  illustration  of  this,  the  fact  is  recorded  that  he 
personally  furnished  the  blood  for  the  operation  of  transfusion  on  no 
less  than  seventeen  occasions.  For  ten  years  before  his  death  he  had 
suffered  from  chronic  disease  of  both  the  nervous  and  osseous  systems, 
a  condition  of  fragilitas  ossium  having  led  to  the  occurrence  of  several 
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fractures,  one  of  which  failed  to  unite.  As  a  means  of  going  from  one 
place  to  another  he  was  therefore  compelled  to  use  a  wheel-chair,  but 
in  spite  of  these  infirmities  he  continued  to  operate  as  well  as  to 
lecture  with  all  his  customary  ability.  Prof,  von  Nussbaum  was  quite  a 
voluminous  writer,  his  contributions  covering  almost  the  whole  range 
of  surgery,  not  excluding  ophthalmology ;  but  the  subjects  which  he 
particularly  illustrated  in  the  latter  part  of  his  career  were  nerve- 
stretching  and  operations  of  the  nerves  generally,  bone-transplantation, 
and  operations  on  the  abdominal  organs.  His  ovariotomies  are  said  to 
have  numbered  almost  six  hundred.  He  was  an  enthusiastic  follower 
of  Sir  Joseph  Lister's  method  of  wound  treatment,  and  did  much  to 
secure  the  general  adoption  of  the  antiseptic  system  in  his  own 
country. 

The  universal  esteem  and  affection  with  which  Nussbaum  was  re- 
garded were  amply  manifested  by  the  evidences  of  regard  showered 
upon  him  on  the  occasion  of  his  completing  his  sixtieth  year,  when 
his  jubilee  was  celebrated  by  large  numbers  of  former  pupils,  friends, 
and  patients.  His  death  from  cardiac  disease  but  little  more  than  a 
year  subsequently  has  removed  from  surgery  one  of  its  most  enlight- 
ened and  progressive  representatives,  and  from  our  own  Association 
one  of  the  most  valued  of  its  Honorary  Fellows.  J.  A.,  Jr. 


RICHARD  J.  LEVIS,  M.D. 
Born  June  28,  1827.     Died  November  12,  1890. 

Dr.  Richard  J.  Levis  was  born  in  Philadelphia  June  28,  1827,  and 
was  the  son  of  Dr.  Mahlon  M.  Levis,  a  well-known  practitioner  of 
that  city.  He  died  November  12,  1890,  at  Cedarcroft,  his  country 
residence,  in  Kennelt  Square,  Chester  County,  Pa.,  after  having  re- 
tired from  active  practice  in  1886. 

Dr.  Levis  was  educated  in  the  public  schools  of  his  native  city,  and 
finally  graduated  at  the  Central  High  School.  His  medical  education 
was  obtained  at  Jefferson  Medical  College,  where  he  was  one  of  the 
office-students  of  Prof.  Thomas  D.  Mutter,  and  from  which  he  gradu- 
ated in  1848.  After  entering  upon  general  practice,  he  finally  devoted 
himself  especially  to  ophthalmic  and  general  surgery. 

In  1859  he  was  elected  Surgeon  to  the  Philadelphia  Hospital,  in 
which  capacity  he  served  until  1871.     In  the  latter  year  he  was  elected 
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Attending  Surgeon  to  the  Pennsylvania  Hospital,  which  position  he 
held  until  1887.  For  about  a  dozen  years  he  was  Attending  Surgeon 
to  the  Wills  Eye  Hospital. 

During  the  Civil  War  Dr.  Levis  was  appointed  Surgeon-in-Chief  of 
two  United  States  military  hospitals  situated  in  Philadelphia,  and  for 
many  years,  beginning  with  1867,  he  was  Clinical  Lecturer  on  Oph- 
thalmic and  Aural  Surgery  in  Jefferson  Medical  College.  This  posi- 
tion he  resigned  shortly  before  the  establishment  of  the  Jefferson 
Medical  College  Hospital,  in  1877.  Upon  the  opening  of  this  hospital 
he  was  made  one  of  the  attending  surgeons  and  lecturers  on  clinical 
surgery.  During  many  years,  and  until  his  death,  he  was  Consulting 
Surgeon  to  the  Jewish  Hospital  of  Philadelphia. 

Dr.  Levis  was  the  first  President  of  the  Board  of  Trustees  of  the 
Philadelphia  Polyclinic  and  College  for  Graduates  in  Medicine,  and 
one  of  the  original  members  of  the  faculty,  being  Professor  of  Clinical 
and  Operative  Surgery.  He  was  an  active  member  of  the  Philadelphia 
County  Medical  Society,  being  at  the  time  of  his  death  one  of  the 
two  surviving  original  members.  He  served  the  Society  as  President, 
in  1885  ^"^  1886,  and  was  President  of  the  Medical  Society  of  the 
State  of  Pennsylvania  in  1888. 

Dr,  Levis  was  well  known  to  his  colleagues  and  to  the  public  as  a 
skilful  and  original  surgeon  ;  his  success  in  ophthalmic  surgery  was 
particularly  noticeable.  He  was  especially  kind  and  considerate  in 
his  relations  with  the  young  men  of  the  profession,  from  whom,  he 
said,  he  could  learn  more  than  from  older  men. 

He  was  one  of  the  original  members  of  the  American  Surgical  Asso- 
ciation, and  contributed  to  its  meeting  in  Philadelphia  quite  an  elab- 
orate paper  upon  "The  Treatment  of  Fractures  of  the  Patella."  His 
investigations  of  fractures  of  the  lower  end  of  the  radius,  and  his  splint, 
devised  for  treating  these  injuries,  are  well  known,  as  is  also  his  method 
for  the  radical  treatment  of  hydrocele  by  carbolic  acid  injection. 
His  modifications  of  operative  procedures  and  of  surgical  instruments, 
which  always  had  the  merit  of  simplicity,  were  numerous.  A  paper 
showing  his  dislike  to  mere  surgical  traditions  was  presented  to  the 
State  Medical  Society  in  1888  as  a  presidential  address,  and  was  en- 
titled, "Traditional  Errors  in  Surgery."  J.  B    R. 
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DAVID    PRINCE,  M  D. 
Born  June  20,  1816.     Died  December  19,  1889. 

Dk.  David  Prince  was  born  in  Brooklyn,  Conn.,  June  20,  1816, 
He  received  his  education  in  Canandaigua,  N.  Y.,  to  which  place  his 
parents  removed  during  his  early  childhood.  On  the  completion  of 
his  academical  course  he  went  to  Cincinnati,  where  he  began  his 
medical  studies  as  a  pupil  of  the  distinguished  surgeon,  the  elder  Dr. 
Mussey.  After  taking  his  degree  in  medicine,  he  went  to  Payson, 
111.,  where  his  parents  had  taken  up  their  residence,  and  in  1845  "^^ 
elected  Professor  of  Anatomy  in  Illinois  College,  which  position  he 
held  for  several  years.  On  retiring  from  this  position  he  went  to  Si. 
Louis,  Mo.,  where  he  practised  a  few  years,  then  returned  to  Illinois, 
in  which  State  he  established  his  residence  finally  in  Jacksonville. 
During  the  war  of  the  Rebellion  he  was  Brigade  Surgeon  in  the  Army 
of  the  Potomac  for  the  period  of  a  year.  He  was  elected  a  Fellow  of 
the  American  Surgical  Association  in  1882.  A  prominent  member  of 
the  Illinois  State  Medical  Society,  he  was  chosen  one  of  its  presidents. 
He  made  a  number  of  interesting  contributions  to  medical  and  surgical 
literature,  which  appeared  in  the  medical  journals  and  in  the  volumes 
of  Transactions  of  the  associations  of  which  he  was  a  member.  He 
was  especially  interested  in  devising  plans  for  the  supply  of  pure  air  to 
operating-rooms.  In  the  community  in  which  he  lived.  Dr.  Prince 
was  highly  esteemed  as  a  physician  and  a  citizen.  He  took  an  active 
interest  in  educational  affairs,  and  as  member  of  the  Educational  Board 
devoted  much  time  and  labor  to  the  education  of  the  young.  A  father, 
tender  and  affectionate;  a  physician,  earnest  and  faithful;  a  citizen, 
generous  and  public-spirited. 


CHARLES   T.  PARKES,   M.D. 
Born  1847.     Died  March  28,  1891. 

Dr.  Charle.s  T.  Parkes  was  born  in  Troy,  N.  Y.,  1847.  He  served 
during  the  war  in  an  Illinois  volunteer  regiment,  and  was  mustered  out 
as  Captain  in  1865.    He  then  entered  upon  the  study  of  medicine,  and 
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shortly  after  graduation  was  chosen  Demonstrator  of  Anatomy  in  Rush 
Medical  College,  which  position  he  held  from  1868  to  1875.  A*  ^^^^ 
time  he  was  elected  to  the  Chair  of  Anatomy,  and  occupied  it  until 
1887,  when  he  was  elected  to  the  Cha'r  of  Surgery  made  vacant  by  the 
death  of  Professor  Gunn.  Beside  the  American  Surgical  Association,  of 
which  he  became  a  Fellow  in  1882,  he  was  a  member  of  a  number  of 
medical  societies — national  and  local.  Of  contributions  to  surgical 
literature,  the  report  of  his  experimental  work  in  connection  with 
gunshot  wounds  of  the  abdomen  was  of  great  value,  and  brought  his 
name  prominently  before  the  medical  profession. 


THOMAS   BAIRD    REED,  M.D. 
Born  October  23,  1834.     Died  April  i,  1891. 

Dr.  Thomas  Baird  Reed  was  born  October  23,  1834,  at  Washing- 
ton, Pa.  He  received  his  collegiate  course  of  instruction  in  Washing- 
ton College,  Pa.,  graduating  in  1852.  He  subsequently  taught  school 
for  several  years,  and  then  devoted  himself  to  the  study  of  medicine, 
receiving  his  degree  in  medicine  from  Jefferson  Medical  College  in 
1859.  Almost  immediately  after  his  graduation  he  was  elected  one 
of  the  resident  physicians  of  the  Pennsylvania  Hospital,  and  served 
his  full  term  of  eighteen  months.  On  leaving  the  hospital  he  entered 
the  army  as  Assistant  Surgeon.  He  was  promoted  to  the  rank  of 
Major  and  Surgeon,  was  brevetted  Lieutenant-Colonel  of  United 
States  Volunteers  for  faithful  and  meritorious  services,  and  was 
honorably  discharged  at  the  termination  of  the  war  of  the  Re- 
bellion. He  was  actively  employed  during  the  whole  of  that  period, 
either  in  the  field  or  in  hospital  service.  After  his  return  from  the 
army  he  resided  in  Philadelphia,  and  soon  acquired  a  large  practice. 

He  was  elected  one  of  the  Visiting  Surgeons  to  the  Presbyterian 
Hospital  in  Philadelphia  on  its  organization  in  1872,  and  took  an 
active  interest  in  its  work  and  welfare  until  his  death.  He  planned 
and  built,  through  the  generosity  of  one  of  his  patients,  the  beautiful 
children's  ward  of  that  institution.  He  was  a  member  of  the  State 
and  of  several  local  medical  societies. 

Genial,  courteous,  kindly,  of  strong  individuality,  high  sense  of 
honor,  deep  religious  feeling,   and   enthusiastically  devoted   to  his 
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profession,  he  commanded  to  an  exceptional  degree  the  regard  and 
respect  of  his  patients  and  fellow-men.  W.  G   P. 


HENRY  JACOB   BIGELOW,  M.D.,  LLD. 
Born  March  ii,  1818.     Died  October  30,  1890. 

Dr.  Henry  Jacob  Bigelow,  an  Honorary  Fellow  of  the  American 
Surgical  Association,  was  born  in  Boston,  March  11,  1818.  He  was 
the  son  of  Jacob  Bigelow,  a  distinguished  member  of  the  medical 
profession  in  Massachusetts.  He  graduated  at  Harvard  University  in 
1837.  Owing  to  ill  health,  he  did  not  obtain  his  medical  degree  at 
Harvard  until  1841,  after  which  he  spent  three  years  in  medical  study 
in  Europe.  In  1845  ^^  was  appointed  Instructor  in  Surgery  in  the 
Tremont  Medical  School.  In  1846  he  was  appointed  Surgeon  to  the 
Massachusetts  General  Hospital,  and  was  consequently  junior  surgeon 
on  the  staff  at  the  time  of  the  introduction  of  anaesthesia.  In  1849 
he  was  appointed  Professor  of  Surgery  in  Harvard  University. 

Dr.  Bigelow  was  eminent  both  as  an  operator  and  as  a  teacher.  As 
a  surgeon  he  was  bold  and  skilful,  and  no  one  appeared  to  so  great 
advantage  as  he  did  when  engaged  in  operations  of  unusual  difficulty. 
His  picturesque  bearing  and  graceful  movements  made  him  a  con- 
spicuous person  in  the  operating-theatre.  In  his  lecture-room  his 
remarks,  although  brief,  were  always  to  the  point,  and  he  had  the 
ability  to  impress  strongly  upon  his  hearers  the  essential  points  of  a 
subject. 

Among  his  more  important  works  may  be  mentioned  that  upon 
The  Hip.  His  studies  of  the  anatomy  of  dislocations  of  the  hip-joint 
gave  an  impetus  to  the  movement,  then  in  its  infancy,  which  finally 
banished  the  old  methods  of  reduction  of  the  dislocations  of  that  joint. 
His  work  on  litholapaxy  was  an  example  of  entirely  original  study  in 
an  old  field,  and  revolutionized  the  method  of  crushing  stone  in  the 
bladder. 

In  1882  he  resigned  his  professorship,  and  in  the  same  year  was  ap- 
pointed Emeritus  Professor  of  Surgery.  He  severed  his  connection 
with  the  hospital  in  1886.  He  died  October  30,  1890,  after  a  brief 
illness,  at  the  age  of  seventy-two.  J.  C.  W. 


CLOSING   REMARKS   OF   THE    PRESIDENT. 


Fellows  :  Our  duties  have  ended.  The  time  has  come  when  we 
must  close  the  session  of  1891. 

It  affords  me  the  greatest  pleasure  now  to  congratulate  you  upon 
the  successful  issue  of  the  meeting  just  finished.  We  have  each  and 
all  been  edified  and  instructed  by  the  valuable  papers  which  have 
been  presented,  and  the  learned  discussions  which  have  followed  them. 
Our  social  reunions  have  been  most  pleasant  and  enjoyable,  and  we 
have  been  delighted  with  the  personal  acquaintance  of  our  distin- 
guished guests  from  abroad.  We  have  selected  as  our  officers  for  the 
next  year  gentlemen  of  ripe  surgical  experience  and  wisdom  ;  Fellows 
who  have  been  constant  and  praiseworthy  workers  in  our  Association, 
and  in  every  way  worthy  of  your  confidence  and  esteem.  It  is  with 
the  greatest  pleasure  that  I  now  resign  to  my  esteemed  successor  the 
duties  of  the  presidential  chair,  with  the  full  assurance  that  the  Asso- 
ciation will  continue  to  advance  and  prosper  under  his  administra- 
tion. 

It  now  remains  for  me  to  thank  you  for  your  kindly  consideration 
shown  me  in  my  many  imperfections,  and  then  to  say,  Good-bye — not 
good-bye  alone  from  me  to  you,  but  good-bye  from  each  to  all ;  and 
in  going,  may  the  richest  blessings  of  Providence  attend  you,  chiefest 
among  which  will  be  the  knowledge  that  you  go  hence  to  do  good. 


REMARKS   OF  THE  PRESIDENT-ELECT. 


Gentlemen  :  I  am  sure  that  it  is  not  necessary  for  me  to  express 
my  appreciation  of  the  high  honor  conferred  upon  me.  It  is  but  the 
last  of  a  series  of  honors  that  you  have  done  me  in  the  past  ten  years, 
and  the  highest  that  you  could  confer  upon  me.  I  am  wise  enough  to 
recognize  the  fact  that  high  honor  carries  with  it  great  responsibility. 
It  would  be  impossible  for  me  to  discharge  this  responsibility  were  it 
not  for  the  fact  that  I  have,  I  know,  the  kind  support  of  those  with 
whom  I  have  been  associated  in  the  last  ten  years. 

Again  I  thank  you,  and  I  hope  that  I  may  be  able  to  do  as  well  for 
the  Association  next  year  as  my  distinguished  colleague  has  done  this 
year. 


ADDRESS    OF  THE   PRESIDENT. 

THE  PAST,  THE  PRESENT,  AND  THE  FUTURE  OF  OUR 

ASSOCIATION. 


By  CLAUDIUS  H.  MASTIN,  M.D.,  LL.D.  UNIV.  Penna., 

MOBILE,   ALABAMA. 


Fellows  of  the  American  Surgical  Association  :  At  your 
last  meeting,  in  May,  1890,  you  selected  me  to  be  your  presiding 
officer  at  this  session — a  session  of  especial  interest,  because  it 
is  the  occasion  when  the  several  special  associations  conjointly 
assemble  to  constitute  the  Congress  of  American  Physicians 
and  Surgeons. 

Thoroughly  appreciating  the  importance  of  the  trust,  and 
acknowledging  the  very  great  honor  you  have  done  me,  I  em- 
brace the  first  opportunity  which  has  presented  to  thank  you 
for  this  generous  manifestation  of  your  confidence  and  esteem. 

It  now  becomes  my  pleasing  duty  to  welcome  you,  together 
with  our  distinguished  confreres  from  abroad  who  have  honored 
us  with  their  presence,  to  this,  the  beautiful  capital  city  of  this 
great,  growing,  and  prosperous  Republic — a  city  surpassing  in 
beauty  and  rivalling  in  grandeur  the  older  and  more  favored 
capitals  of  the  Old  World  !  Noted  both  at  home  and  abroad 
for  its  intellectual  and  scientific  advances,  it  is  to  become  in  the 
not  distant  future  the  centre  of  the  science,  the  literature,  and 
the  arts  of  the  Western  Hemisphere;  as  it  is,  even  now,  the 
political  pivot  around  which  revolve  more  than  sixty-five  mill- 
ions of  freemen  !  It  is  here  that  the  Congress  of  American 
Physicians  and  Surgeons  holds  its  triennial  sessions,  and  it  is 
the  home  of  this  Association.  It  is  to  this  and  to  these  that  I 
bid  you  a  thrice  hearty  welcome ! 

Am  Surg  i 
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Since  the  organization  of  this  Association,  a  body  having  for 
its  object  the  advancement  of  the  science  and  the  art  of  Surgery, 
a  decade  has  passed  away,  and  with  the  opening  of  this  session 
a  new  epoch  in  the  history  of  the  American  Surgical  Association 
begins.  It,  therefore,  is  a  fitting  time  to  take  a  retrospective  view 
of  our  history,  to  congratulate  ourselves  upon  the  auspicious 
present,  and  linger  for  a  moment  in  the  contemplation  of  the 
future.  This,  I  conceive,  will  be  a  more  appropriate  theme  for 
the  occasion,  than  for  me  to  weary  your  patience  with  a  scientific 
dissertation,  especially  so  since  the  efficient  Committee  charged 
with  the  preparation  of  the  programme  has  laid  before  you  a 
feast  rich  in  this  particular. 

It  was  in  May,  1879,  during  the  meeting  of  the  American 
Medical  Association,  then  in  session  at  Atlanta,  Georgia,  that 
the  founder  of  this  Association  called  around  him  a  few  selected 
friends  and  disclosed  to  them  a  plan,  which  for  many  years  had 
been  a  cherished  object  of  his  ambition,  that  of  organizing  an 
association  which  should  bear  a  national  name,  and  embody 
in  one  harmonious  whole  the  surgical  talent,  experience,  and 
wisdom  of  this  great  country. 

The  question  was  pertinently  asked,  "  What  need  is  there  of 
such  an  organization,  since  the  country  is  full  of  all  kinds  of 
medical  societies  ?  " 

It  was  argued  that  the  surgical  section  of  the  American  Medi- 
cal Association  offered  all  the  requirements  necessary,  and  that 
the  organization  of  a  special  association,  having  for  its  object 
the  advancement  of  the  science  and  art  of  Surgery  was  not 
called  for,  and  would  be  looked  upon  as  having  for  its  purpose 
only  the  injury  of  the  old  Association — striking,  as  it  were,  a 
direct  blow  at  its  surgical  section  !  With  the  far-seeing  wisdom 
characteristic  of  the  man,  he  thought  differently  and  believed 
the  effects  would  be  directly  the  opposite.  He  believed  and 
said  that  the  time  had  come  in  the  history  of  medical  and 
surgical  affairs  in  America  when  such  an  organization  was  a 
necessity,  and  should  be  created.  He  disclaimed  then,  as  we 
do  now,  any  opposition  whatever  to  the  old  Association,  and  he 
asserted  that  it  was  impossible  for  any  new  organization  to  be 
in  the  least  detrimental  to  it. 
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From  the  day  on  which  the  old  Association  was  organized  he 
had  been  an  active  and  influential  member,  once  its  president, 
often  a  contributor  to  its  volumes  of  Transactions ;  governed  by 
its  code  of  ethics,  he  remained  true  and  loyal  to  all  its  require- 
ments, as  evidenced  by  the  fact  that  when  on  his  death-bed  he 
was  asked  by  a  friend  what  message  he  desired  to  send  to  the 
American  Medical  Association,  he  replied, "  Give  them  my  love ! " 
Also,  the  very  last  paper  he  ever  wrote  was  being  read  in  that 
Association  during  its  session  of  1884,  on  the  same  day  that  he 
died. 

It  is  my  honest  conviction  that  neither  our  illustrious  founder 
nor  any  Fellow  of  this  Association  has  ever  entertained  any 
sentiments  of  opposition  to  the  old  Association.  On  the  con- 
trary, as  American  physicians  and  surgeons,  we  feel  an  honest 
pride  in  the  work  which  she  has  done,  and  we  are  the  last  who 
would  obstruct  the  progress  of  an  association  which  is  so  neces- 
sary to  the  professional  interests  of  the  country  at  large.  We 
are  free  to  admit,  however,  that  we  know  the  time  has  come  in 
the  history  of  medical  affairs  in  this  country  when  the  special 
branches  of  the  profession  must  be  separately  recognized,  not 
that  they  should  be  divided  into  departments  having  no  reli- 
ance one  upon  the  other,  but  as  integral  parts  of  a  great  and 
undivided  profession,  they  should  be  so  organized  as  to  stand — 
"  distinct  as  the  billows,  yet  one  as  the  sea !  "  The  Congress  of 
American  Physicians  and  Surgeons  is  simply  a  development  of 
this  principle.  But  he  was  building  even  better  than  he  knew, 
and  now  the  ten  years  which  have  passed  so  rapidly  away  have 
answered  the  question,  "  What  need  is  there  of  such  an  organ- 
ization ?" 

The  first  regular  meeting  of  this  Association,  held  for  the 
transaction  of  scientific  and  practical  work,  took  place  at 
Coney  Island,  in  the  State  of  New  York,  in  September,  1881 — a 
meeting  which  was  attended  by  a  very  small  number  of  its  Fel- 
lows, yet  the  character  of  the  work  which  was  done  was  useful, 
and  laid  the  foundation  of  the  triumphant  success  which  has 
since  been  attained. 

Nomadic  in  its  beginning,  the  next  meeting  was  in  the  city 
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of  Philadelphia,  on  the  31st  of  May  and  the  1st  and  2d  days  of 
June,  in  the  year  1882.  At  this  session  a  fellowship  of  only 
twenty-five  were  present,  but  the  work  was  practical,  full  of  zeal, 
and  showed  that  the  Association  was  to  become,  in  a  not  distant 
future,  an  altar  upon  which  would  annually  be  laid  valuable  con- 
tributions to  surgical  science  ;  and  the  world  saw,  even  at  that 
time,  its  membership  as  destined  soon  to  become  earnest  and 
zealous  laborers  in  the  interest  of  human  progress  and  human 
suffering. 

The  third  session  was  called  together  in  the  city  of  Cincinnati, 
on  the  31st  of  May,  1883,  and  forty  Fellows,  all  told,  constituted 
its  full  strength.  Its  first  volume  of  Transactions,  which  was 
published  after  that  meeting,  attests  the  amount  and  value  of 
the  work  which  was  accomplished.  Everything  there  seemed 
to  foreshadow  a  bright  future,  and  nothing  transpired  to  dim  the 
occasion,  save  the  absolute  refusal  of  our  beloved  founder  and 
president  to  accept  a  reelection  to  office.  That  great  man,  the 
Nestor  of  modern  American  surgery,  the  founder  and  the  cher- 
ished idol  of  this  Association,  Samuel  David  Gross,  standing 
without  fear  and  without  reproach,  held  that  he  had  no  preemp- 
tion right  to  office,  and  contended  that  he  had  occupied  it  long 
enough.  He  thought  that  his  reelection  would  be  at  variance 
with  the  genius  of  our  republican  institutions  and  the  habits  of 
the  American  peoples.  He  believed  that  rotation  in  office  should 
be  the  order  of  the  day,  not  only  among  politicians,  but  among 
scientists  and  professional  men.  He  felt  that  his  highest  ambi- 
tion, as  respected  this  Association,  had  been  accomplished.  He 
appreciated  clearly  that  the  work  which  he  began  was  exceeding 
his  most  sanguine  expectations,  and  was  surely  destined  to  pass 
into  history.  We  knew  that  we  were  losing  the  guiding  hand  of 
a  great  pilot,  and  we  were  loath  to  permit  him  to  leave  the  helm 
of  office  to  serve  in  the  ranks.  In  the  language  of  a  gifted 
Fellow  of  this  Association,  "  Had  the  constitution  conferred 
upon  us  the  power,  we  would  have  put  on  him  the  royal  purple, 
and,  hailing  him  chief  among  all,  have  bid  him  wear  it  for  life." 
But  he  was  inflexible,  and  that  meeting  was  the  last  he  ever 
attended.    Those  of  us  who  were  present  on  the  closing  day  of 
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that  session  can  never  forget  his  trembling  words  and  tearful  eyes 
when  he  said:  "Now  that  I  am  about  to  retire  from  the  dis- 
charge of  these  duties,  I  feel  sure  that  the  interests  of  the  Asso- 
ciation will  be  perfectly  safe  in  your  hands,  and  in  the  hands  of  my 
distinguished  successor.  I  have  no  greater  ambition  than  to  live 
in  your  affection  and  esteem,  and  to  witness  the  ever-increasing 
prosperity  of  this  Association.  Its  success  is  closely  associated 
with  the  remainder  of  my  life.  I  believe  that  we  have  here  an 
Association  which  is  destined  to  become  a  power  for  good  in 
the  land,  and  when  I  am  dead  and  gone,  you  will  not,  I  am 
sure,  relax  in  your  efforts  to  make  it  what  its  founders  intended 
it  should  be,  a  great  and  lasting  institution  God  bless  you, 
gentlemen,  in  all  the  relations  of  life!  and  may  you  ever  be 
faithful  to  the  interests  of  the  profession,  and  the  code  of  ethics 
in  connection  with  which  we  have  carried  on  our  work." 

Gentlemen,  these  were  the  farewell  words  of  an  old  patriarch 
to  his  children,  and  they  should  sink  deep  into  your  memories, 
for  they  were  spoken  by  a  truly  great  man,  one  of  those  who 
are — 

"  Born  beneath  the  aspect  of  a  bright-eyed  star, 
And  whose  triumphant  adamant  of  soul 
Is  but  the  fixed  persuasion  of  success." 

In  less  than  one  short  year  from  that  day,  he  rounded  up  his 
great  life — and  rested. 

The  future  was  before  us !  When  from  Cincinnati  the  Asso- 
ciation took  a  new  departure,  and  under  the  leadership  of  that 
venerable  and  gifted  surgeon,  Edward  Mott  Moore,  we  next 
assembled  here,  in  the  city  of  Washington,  on  the  30th  day  of 
April,  1884 — from  that  time  it  can  truly  be  said  that  we  have 
had  "  a  local  habitation  and  a  name." 

Time  does  not  permit  me  to  enter  into  the  details  of  our 
annual  sessions  which  have  been  held  in  this  city  each  spring, 
nor  to  mention  the  interest  and  enthusiasm  of  our  Fellows,  which 
have  made  these  reunions  so  pleasant  and  instructive  as  they 
have  been.  Suffice  it  to  say,  our  successive  and  successful 
meetings  from  then  until  now,  under  the  guiding  hands  of 
Moore,  Briggs,  Gunn,  McGuire,  Agnew,  Cheever,  and  Yandell, 
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have  gradually  passed  from  small  beginnings  to  the  present 
prosperous  and  renowned  Association  which  has  assembled 
here  to-day. 

When  this  Association  was  first  organized,  anaesthesia  had 
but  enlarged  the  domain  of  surgery;  to-day.  antisepsis  followed 
by  asepsis  have  emboldened  the  surgeon  to  undertake  and  to 
perform  operations  hitherto  deemed  impossible. 

Whilst  anaesthesia  had  measurably  lessened  shock,  antisepsis 
with  asepsis  have  gone  a  step  beyond,  and  done  much  toward 
the  prevention  of  septic  results,  thus  making  the  possibilities  of 
surgery  even  greater. 

In  the  last  decade,  the  rapid  and  steady  advances  of  the 
chirurgic  art  have  far  outstripped  all  other  departments  of  the 
profession,  and  with  the  constant  and  seemingly  never-ending 
improvements  now  going  on  in  all  branches — the  discoveries 
in  chemistry,  with  the  consequent  additions  to  our  materia 
medica;  the  revelations  by  the  microscope,  leading  to  a  proper 
understanding  of  pathological  lesions  and  the  clearing  up  of 
doubtful  points  in  physiology;  together  with  the  many  new  pre- 
cisions in  the  study  of  all  the  branches  of  medicine — have  en- 
larged the  vista  before  us,  so  no  one  can  predict  the  limitations 
which  may  not  be  reached  in  the  next  ten  years.  It  was  but 
yesterday  when  the  closed  cavities  of  the  body  were  held  as 
sacred  ;  the  organs  within  the  abdomen,  the  lungs  and  heart 
within  the  thorax,  the  brain  and  spinal  cord  cased  by  the  skull 
and  vertebral  column,  were  each  surrounded  by  a  dead-line 
which  none  dared  to  cross.  To-day,  they  have  each  become 
the  legitimate  fields  into  which  the  surgeon  has  carried  his 
knife. 

The  Old  World,  and  the  New  World,  shoulder  to  shoulder, 
have  been  busily  engaged  in  blazing  out  the  pathway  from  art 
to  science. 

If  our  friends  from  abroad  should  ask  what  has  been  done 
here  in  America,  and  what  hand  has  this  Association  taken  in 
the  good  work,  I  could  tell  them,  if  it  would  not  be  considered 
invidious  for  me  to  use  names,  what  our  Fellows  have  been 
doing  in  abdominal  surgery;  their  operations  upon  all  the  organs 
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contained  in  the  abdomen  ;  their  improvements  in  the  treatment 
of  gunshot  and  other  wounds  of  the  intestines ;  their  work 
done  in  the  thorax ;  and  show  them  that  the  brilliant  achieve- 
ments of  Horsley,  Godlee,  Macewen,  and  others  across  the 
Atlantic  in  brain  surgery  have  been  reproduced  here  with  equal 
success.  Even  were  it  proper  to  do  so,  time  will  not  permit  me 
to  enter  into  detail  of  the  brilliant  work  which  has  been  suc- 
cessfully done  by  the  Fellows  of  this  Association  in  all  the 
regions  of  the  body,  both  external  and  internal ;  suffice  it  to  say, 
American  surgeons  have  not  been  idle,  nor  non-progressive,  and 
their  work  has  been  placed  on  record. 

Whilst  this  Association  has  been  advancing  the  cause  of  sur- 
gery, and  doing  much  to  alleviate  the  distress  of  suffering 
humanity,  it  is  sad  to  have  to  relate  that  Death  has  been  busy 
in  our  ranks,  and  that  some  of  our  best  and  most  eminent  Fellows, 
even  in  the  midst  of  their  labors  and  the  height  of  their  useful- 
ness, have  fallen  in  his  harvest  and  been  gathered  to  their  fathers. 
Their  loss  has  proved  a  serious  and  irreparable  one  to  the  Asso- 
ciation, no  less  than  to  the  country. 

Since  our  organization,  we  have  been  called  to  mourn  the  loss 
of  twenty-one  of  our  brothers,  among  whom  we  chronicle  the 
death  of  two  ex-presidents,  four  ex-vice-presidents,  four  mem- 
bers of  the  Council,  and  seven  of  our  Honorary  Fellows.  Only 
a  very  small  number  have  resigned ;  whilst,  on  the  other  hand, 
the  applications  for  membership  have  vastly  exceeded  the 
number  of  admissions. 

It  is.  indeed,  gratifying  to  know  that  those  who  have  fallen 
from  our  midst  were  earnest  and  zealous  laborers  in  the  cause 
of  surgery,  and  enthusiastic  in  their  efforts  to  advance  the  best 
interests  of  this  Association. 

Now,  when  we  pause  to  drop  a  tear  of  sympathy  and  sorrow 
upon  the  green  sward  which  covers  them,  we  are  solaced  with 
the  recollection  of  their  many  virtues  and  the  assurance  that, 
although  they  have  passed  to  the  great  majority,  they  had 
reached  eminence  in  their  profession,  and  left  behind  them 
records  of  well-spent  and  useful  lives — they  live  honored  in  our 
memories. 
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It  is  proper  to  mention  that  much  of  the  success  of  this 
Association  has  been  due  to  the  indefatigable  labors  of  our 
efficient  secretary,  who,  from  the  date  of  our  organization  to  the 
present  time,  has  been  distinguished  for  the  unwearying  and 
unselfish  zeal  which  he  has  shown  in  the  duties  of  his  office, 
and  he  deserves  the  highest  commendation  for  the  work  which 
he  has  accomplished.  No  less  are  we  indebted  to  the  recorder 
of  the  Association  for  his  labors,  for  to  him  especially  is  due 
the  editing  and  publication  of  the  beautiful  volumes  of  Transac- 
tions which  have  followed  our  annual  meetings.  Lastly,  though 
not  least,  all  praise  should  be  accorded  to  the  Fellows  themselves, 
for  their  zealous  cooperation  in  all  the  labors  of  our  annual  ses- 
sions, and  their  successful  endeavors  to  make  the  Association 
what  its  founders  intended  it  should  be — "  a  great  and  lasting 
institution." 

During  the  ten  years  which  have  passed  so  rapidly  away,  it 
will  be  observed  that  the  Association  has  steadily  advanced  in 
prosperity  and  usefulness,  winning  for  itself  an  honorable  station 
among  the  learned  societies  of  this  country,  and  claiming  the 
admiration  of  those  of  the  Old  World.  Its  volumes  of  yearly 
Transactions  are  replete  with  valuable  scientific  productions 
worthy  of  their  authors,  and  honorable  alike  to  the  Association 
and  the  Nation.  Its  membership,  comprising  the  leading  surgi- 
cal talent  of  the  land,  has  fostered  an  esprit  du  corps,  such  as  is 
to  be  found  only  among  refined  and  agreeable  gentlemen. 

Bound  together  as  we  have  been  for  ten  years,  new  acquaint- 
ances have  been  made,  and  they  have  ripened  into  friendship ; 
old  ones  have  been  renewed  and  cemented;  and  to-day  the 
American  Surgical  Association  stands  before  the  world  a  united 
brotherhood,  inspired  with  one  sentiment,  that  of  doing  good 
to  suffering  humanity,  and  advancing  that  department  of  the 
healing  art  to  which  they  have  consecrated  their  lives. 

In  this  connection,  a  justifiable  pride  impels  me  thus  publicly 
to  say :  from  the  day  of  our  organization  to  the  present  hour,  in 
all  our  public  and  private  relations,  in  our  intercourse  with  each 
other,  in  our  scientific  discussions  and  social  reunions,  there  has 
not  been  one  single  occurrence,  one  harsh  word  to  mar  the  har- 
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mony  of  the  occasion  or  disturb  the  friendship  of  its  Fellows! 
Verily,  this  is  a  record  strange  and  unusual  in  the  history  of 
medical  associations,  and  deserves  more  than  a  passing  notice. 

Such,  in  brief,  is  the  outline  of  our  past,  and  whilst  we  have 
every  cause  to  congratulate  ourselves  upon  the  successful  termi- 
nation of  the  decade  we  are  leaving  behind,  it  is  still  necessary 
that  we  shall  comprehend  the  importance  of  the  trust  which  has 
been  placed  in  our  keeping  by  the  founders  of  the  Association. 

Holding  in  our  hands  its  spotless  record,  it  is  a  happy  privi- 
lege to  be  able  to  feel  that  we  desire  its  history  hereafter  to  be  but  a 
just  development  of  that  which  has  gone  before,  so  that  the  ever- 
opening  pages  of  its  future  may  continue  to  be  lighted,  as  they 
now  are,  by  a  bright  reflection  from  its  past.  Now,  let  us  here 
to-day  join  hands  around  this  family  altar  and  renew  our  vows  to 
make  her  still  greater  than  she  is. 

Before  closing.  I  beg  to  be  permitted  to  make  a  few  sugges- 
tions, which,  I  trust,  will  not  be  taken  in  the  light  of  criticism 
of  the  past  management  of  the  Association.  First,  I  suggest 
that  a  Business  Committee  be  provided,  whose  duties  shall  con- 
sist in  the  preparation  for  and  arrangement  of  the  scientific  work 
of  the  meetings.  Such  a  committee,  duly  authorized,  would 
relieve  the  president  and  secretary  of  much  labor  and  responsi- 
bility, and  the  work  which  they  would  accomplish  would  better 
serve  the  interests  of  the  Association  than  if  left  to  the  will  and 
pleasure  of  the  presiding  officer. 

At  the  session  of  1886  a  resolution  having  this  end  in  view 
was  offered  as  an  amendment  to  the  by-laws,  and,  under  the  rule, 
was  laid  over  for  one  year;  it,  however,  failed  to  secure  the 
approval  of  the  Fellows  at  the  session  of  1887,  and  was  finally 
tabled.  [  now  recommend  that  proper  action  be  had  to  the 
effect  that  the  resolution  of  1886  be  taken  from  the  table  and 
passed,  so  that  the  by-laws  will  require  a  committee,  composed 
of  the  president  of  the  Association,  its  secretary,  and  the 
recorder,  together  with  the  two  senior  members  of  the  council, 
to  take  charge  of  the  preparation  of  the  scientific  work  of  the 
Association.  Their  duties  should  be  to  select  such  subjects  for 
the  regular  essays  as  they  deem  best,  and  have  the  appointment 
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of  those  Fellows  to  lead  in  the  discussions  of  these  papers  as, 
in  their  judgment,  they  believe  will  serve  the  best  interests  of 
the  meetings.  It  should  be  fully  understood,  however,  that  all 
volunteer  papers  be  left  to  the  option  of  the  Fellows,  without 
the  interference  or  control  of  the  committee. 

Although  there  has  not  been,  as  yet,  any  constitutional  pro- 
vision for  such  a  committee,  still  we  have  had,  during  the  present 
session  and  the  one  immediately  preceding  it,  the  benefit  of  an 
unofficial  committee,  which  has  been  of  vast  service  in  the 
organization  of  the  meetings  ;  and  I  now  take  this  opportunity 
to  acknowledge  my  own  indebtedness  to  them  for  the  very 
valuable  assistance  which  they  have  rendered  to  me  in  prepar- 
ing the  work  of  the  present  session. 

Secondly,  I  suggest  that  our  present  limit  of  fellowship  be 
increased  from  lOO  to  150.  I  am  induced  to  make  this  sug- 
gestion entirely  in  view  of  the  vast  extent  of  our  country,  and 
the  large  number  of  young  surgeons  throughout  its  wide 
domain  who  are  rapidly  rising  to  eminence  in  their  chosen 
branch.  When  this  Association  was  first  organized  it  was 
then  the  part  of  wisdom  that  our  restrictions  should  be  limited, 
and  our  membership  confined  to  a  small,  select  body  of 
workers.  Now  the  situation  is  different,  and,  having  passed  the 
stage  of  adolescence,  we  are  prepared  to  extend  our  field  of 
operations,  and  in  doing  so  it  is  but  proper  that  we  should 
remove  the  obstructions  of  exclusiveness.  With  our  present 
limit  of  membership  we  are  arrogating  to  ourselves  too  much 
when  we  claim  to  be  the  representative  body  of  American  sur- 
geons. 

In  this  I  do  not  desire  to  be  misunderstood,  because  I  would 
urge  that  all  due  vigilance  be  exercised  in  the  admission  of  new 
Fellows ;  the  present  high  standing  of  the  Association  must  be 
preserved;  age,  scientific  attainments,  with  surgical  experience 
and  general  culture,  should  be  the  necessary  prerequisites  for 
admission. 

We  have  set  up  for  ourselves  a  high  standard,  and  we  can 
maintain  it  only  by  guarding  our  portals  against  unworthy  ap- 
plicants.    Besides  protecting  ourselves,  we  must  remember  that 
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each  one  of  the  conjoint  associations  is  in  honor  bound  to  stand 
sentinel  at  the  doors  of  the  Congress ;  and  as  membership  in 
that  body  can  only  be  had  by  virtue  of  fellowship  in  one  or 
another  of  the  special  societies,  it  is  a  duty  which  each  one  owes 
to  the  other  to  protect  the  purity  of  the  confederation. 

It  should  be  our. aim  and  attainment  to  make  the  Association 
the  representative  body  of  surgical  science  in  America,  and  to 
accomplish  this  most  derirable  end,  "  genuine  ability  and  solid 
work  must  be  the  indispensable  qualifications  for  admission,  and 
continued  scientific  activity  the  recognized  duty  of  membership." 
With  such  a  standard  before  the  world,  it  will  soon  become  a 
high  and  coveted  honor  to  be  known  as  a  Fellow  of  the  Amer- 
ican Surgical  Association. 

Now,  leaving  the  larger  views  I  have  expressed  for  a  subject 
which  should  be  nearer  and  dearer  to  us  all,  though  not  on 
that  account  a  narrower  sentiment,  I  ask  your  indulgence  only 
a  few  moments  longer. 

It  is  well  known  to  the  world  at  large,  no  less  than  to  the 
profession  of  which  he  was  an  honored  member,  that  Samuel 
David  Gross  stood  first  in  the  foremost  rank  in  his  chosen 
branch  of  the  profession,  and  that  the  high  position  to  which 
American  surgery  has  attained  all  over  the  world  is  largely 
due  to  his  example  and  his  teachings. 

Since  he  has  passed  away  and  his  life-work  gone  into  history, 
we  fully  appreciate  his  real  worth,  and  therefore  it  is  that  his 
friends  and  admirers  have  been  inspired  to  erect  a  monument 
to  his  memory — such  a  monument  as  will  bear  testimony  of 
their  gratitude,  and  be  im  the  future  an  incentive  to  those  who 
are  to  come  after  us  to  like  noble  deeds.  To  further  this  praise- 
worthy enterprise,  I  suggest  that  a  committee  from  this  Asso- 
ciation be  appointed  to  confer  with  the  friends  and  admirers  of 
Dr.  Gross,  and  with  the  medical  profession  of  the  whole  country, 
to  determine  the  best  method  to  be  adopted  to  secure  the  requisite 
amount  for  the  erection  of  a  monument,  either  of  marble  or  of 
bronze. 

Such  tributes  to  the  memory  of  distinguished  men  are  com- 
mon, both  in   this  country  and  abroad ;  and  when  in  our  own 
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profession  a  man  is  found  who  has  done  so  much  to  adorn  it,  it 
is  mete  that  we  should  show  to  the  world  our  appreciation  of 
his  works. 

Dr.  Gross  was  probably  more  widely  known  and  appreciated 
than  any  American  surgeon  of  recent  years ;  and  when  we 
remember  the  thousands  of  his  pupils  scattered  throughout  the 
whole  of  America — men  who  sat  under  his  teaching,  and  who 
still  retain  of  him  the  warmest  memories — it  is  not  expecting 
too  much  when  we  feel  assured  of  their  cooperation  in  raising 
speedily,  and  without  difficulty,  the  requisite  amount  for  the 
completion  of  such  a  monument. 

I  do  not  suggest  that  this  work  be  done  by  this  Association 
exclusively,  nor  would  I  advise  it  if  it  could  be,  I  would  prefer 
to  see  it  done  by  the  profession  of  the  entire  country,  because 
Dr.  Gross  belonged  to  no  exclusive  faction,  but  was  a  member 
of  the  profession  at  large.  It  is  proper,  however,  that  this  Asso- 
ciation take  the  initiative  in  beginning  the  movement,  and  I  feel 
assured  that  there  will  not  be  the  least  doubt  as  to  the  successful 
issue  of  the  undertaking. 

If  any  man  in  our  profession  has  merited  such  a  tribute,  surely 
Dr.  Gross  was  most  eminently  entitled  to  it ;  for  he  was  a  man 
"animated  by  fervent  attachment  to  the  science  and  practice  of 
his  profession,  and  it  was  the  duty  of  his  life  to  augment  and 
exemplify  the  resources  of  surgery ;  and  by  most  assiduous  and 
successful  application  of  his  time  and  his  talents  his  name  has 
become  known  and  honored,  not  only  in  his  own  country,  but 
in  every  land." 

Appreciated  and  honored  as  he  has  been  in  life,  let  us  now, 
since  he  is  dead,  build  to  his  memory  such  a  monument  as  will 
bear  witness  in  after  years  to  the  estimate  in  which  the  profes- 
sion of  to-day  holds  its  distinguished  members. 

If  it  were  asked  of  me  where  such  a  statue  should  be  erected, 
I  would  answer:  Not  at  Easton,  in  the  State  of  Pennsylvania, 
the  place  of  his  birth  ;  neither  at  Cincinnati  nor  Louisville, 
where  he  laid  the  foundations  of  his  future  greatness  ;  nor  even 
in  the  city  of  Philadelphia,  where  that  greatness  culminated  in 
all  its  grandeur — but  here,  in  the  city  of  Washington,  the  capital 
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of  the  country  which  claims  him  as  her  own.  His  name  and 
fame  are  a  sacred  heritage  to  the  country  at  large,  and  to  the 
profession  he  loved  so  well !  Then,  here  in  this  beautiful  city, 
amid  these  verdant  parks  and  hard  by  these  massive  piles  of 
classic  architecture,  let  us  place  it ;  place  it  among  these  statues, 
emblems  of  a  nation's  gratitude  to  her  illustrious  dead — her 
statesmen,  her  warriors,  her  jurists,  her  philosophers — build  it 
here,  so  that  in  the  ages  to  come,  when  the  youth  of  the  land 
make  their  pilgrimages  hither,  they  will  behold  the  monument 
which  their  forefathers  reared  to  commemorate  the  life  and 
character  of  her  greatest  surgeon.  It  will  teach  them  to  emulate 
his  example  ! 


PRESENT  STATUS  OF  BRAIN  SURGERY,  BASED  ON 
THE  PRACTICE  OF  PHILADELPHIA  SURGEONS. 


By  D.  HAYES  AGNEW,  M.D., 
PHILADELPHIA. 


What  is  the  present  position  of  brain  surgery?  And  what 
practical  lessons  can  be  deduced  from  a  review  of  the  recorded 
results  in  this  department  of  surgery  ?  These  are  questions 
which  may  be  legitimately  discussed  at  the  present  time.  My 
purpose,  however,  in  this  brief  paper  is  not  to  attempt  to  glean 
the  entire  field  of  operative  work  in  this  realm,  but  to  confine 
myself  to  that  done  by  the  surgeons  of  Philadelphia.  The 
consideration  of  fractures  of  the  cranium  does  not  fall  within 
the  scope  of  my  subject.  I  shall  confine  myself  to  an  analysis 
of  the  cases  of  trephining  in  cases  of  epilepsy,  traumatic  and 
Jacksonian  ;  intra-cranial  abscess;  hemorrhage  ;  hydrocephalus; 
cephalalgia;  microcephalus ;  and  neoplasms. 

Trephining  for  Traumatic  Epilepsy. — The  table  appended 
to  this  paper  contains  57  cases  of  trephining  for  traumatic  epi- 
lepsy :  46  of  the  patients  were  males,  4  were  females,  and  in  7 
the  sex  is  not  known.  Of  these  57  cases  41  recovered  from 
the  operation,  4  died,  while  in  the  remaining  12  the  result  is 
not  given. 

The  ages  of  the  patients,  so  far  as  could  be  ascertained,  varied 
from  seven  to  forty-nine  years.  In  all  the  trephine  was  applied 
at  or  contiguous  to  the  seat  of  external  injury.  In  some  in- 
stances the  instrument  was  addressed  to  more  than  one  portion 
of  the  skull,  and  the  intermediate  bridge  of  bone  removed;  in 
others,  the  rongeur  was  freely  employed  to  enlarge  the  original 
opening;  and  in  a  few  instances  the  dura  mater  was  divided  for 
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deeper  exploration.  It  is  to  be  regretted  that  the  duration  of 
the  disease  antecedent  to  operation  could  not,  save  in  a  few 
instances,  be  obtained,  though  venturing  an  opinion  based  on 
my  own  observation — which,  I  presume,  does  not  materially 
differ  from  that  of  other  surgeons — the  attacks  had  existed  for 
several  years,  say  from  five  to  seventeen.  The  most  melan- 
choly feature,  however,  of  the  procedure,  is  to  be  found  in  the 
final  result:  32  experienced  temporary  benefit ;  9  obtained  no 
relief;  4  passed  out  of  observation  ;  4  were  operated  on  too  re- 
cently to  venture  an  opinion  ;  4  were  cured  and  4  died — a  mor- 
tality of  8.77.  Under  the  head  of  improved  or  temporarily  bene- 
fited we  are  given  to  understand  the  patients  were  exempt  from 
attacks  for  several  weeks ;  in  one  instance  between  one  year 
and  eighteen  months,  and  in  another  case  for  twenty-eight 
months ;  or  that  -the  spasms  were  less  violent,  and  the  temper 
more  under  control. 

Of  those  reported  cured,  i  was  operated  on  February  28, 
1889;  I  October  29,  1890;  I  November  21,  1890,  and  i  in 
which  a  branch  of  the  great  occipital  nerve  was  found  caught 
in  the  bone  cicatrix.  It  will  be  observed  that  2  of  the  cases 
claimed  as  cures  have  not,  from  the  time  returned  to  me,  been 
under  observation  over  ten  months — a  period  of  time  entirely 
too  short  to  speak  with  any  degree  of  confidence  as  to  the  final 
result,  as  in  one  of  my  own  cases  the  paroxysms  did  not  recur 
until  one  year,  and  in  one  of  Dr.  White's  until  twenty  months, 
after  the  operation.  In  the  third  case  the  patient  has  been  free 
from  attacks  for  twenty-eight  months,  a  promising  result,  and 
yet  it  is  not  improbable  that  a  relapse  may  occur  in  the  future, 
as,  I  think,  Mr.  Horsley  is  responsible  for  saying,  that  until  a 
patient  has  been  followed  for  five  years,  it  is  not  safe  to  venture 
any  positive  expression  of  opinion.  In  the  fourth  case  reported 
as  cured,  it  will  be  noticed  that  a  nerve  was  imprisoned  in  the 
fracture,  rendering  it  not  improbable  that  the  epileptic  seizures 
might  have  been  purely  of  a  reflex  character,  such  as  have  fol- 
lowed phimosis,  club-foot,  or  a  cicatrix  of  the  scalp — instances 
of  which  I  can  recall,  and  which  seem  to  have  been  permanently 
cured  by  the  removal  of  the  exciting  cause. 
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As  operations  constitute  a  last  resort  in  cases  of  traumatic 
epilepsy,  the  question  naturally  arises,  Would  the  use  of  the 
trephine,  on  the  occurrence  of  the  first  distinct  attack,  promise 
any  better  results  than  as  employed  at  present  ?  I  have  not  the 
data  to  answer  this  question,  but  would  venture  the  opinion  that 
little,  if  any,  advantage  would  be  gained  by  the  adoption  of  such 
a  practice. 

From  an  analysis,  therefore,  of  these  54  cases,  I  am  forced 
to  conclude  that  traumatic  epilepsy  is  practically  incurable  by 
surgical  operations,  and  that  a  considerable  number  of  such 
cases  had  better  be  relegated  to  the  domain  of  pure  medicine. 
It  is  true  that  there  is  a  certain  number  of  patients  belonging 
to  this  class  on  whom  internal  remedies  exercise  no  controlling 
influence  over  the  seizures,  and  who  may,  with  great  propriety, 
be  subjected  to  operation  as  a  palliative  or  mitigating  measure. 

Dr.  O.  Laurient  has  reported  102  cases  of  trephining  for  trau- 
matic epilepsy,  the  results  of  which  are  given  as  follows  :  Cured, 
54  per  cent. ;  unimproved,  17  per  cent. ;  improved,  20  per  cent. ; 
made  worse,  2  per  cent.;  died,  7  per  cent,  {yournal  de  Medecine, 
de  Chirurgie  et  de  PJiarmacologie,  May  20,  1891.)  He  admits  the 
time  since  the  operation  is  too  short  to  determine  the  ultimate 
benefit.  The  paper,  however,  is  valuable  as  showing  the  low 
mortality  (7  per  cent.)  of  trephining  with  antiseptic  precautions 
all  having  been  done  in  this  manner. 

Is  it  true,  therefore,  that  surgery  holds  out  no  hope  against 
epilepsy  ?  By  no  means.  It  is  not  saying  too  much  to  assume 
that  surgery  is  responsible  for  the  great  majority  of  traumatic 
epileptics,  though  this  statement  does  not,  by  any  means,  crimi- 
nate the  surgeon  of  an  early  day.  The  old  members  of  our  pro- 
fession, masters — indeed  they  were  in  their  time,  and  we  are 
greatly  their  debtors — cannot  be  held  responsible  for  not  prac- 
tising those  methods  which  time,  observation,  vivisection,  and 
knowledge  derived  from  collateral  branches  of  study,  have  made 
possible.  They  lived  up  to  the  light  which  illuminated  their 
day.  Human  life  they  held  to  be  too  precious  a  thing  to  be 
jeopardized  by  overstepping  the  bounds  of  a  wise  conservatism. 
On  the   other  hand,  no  charity  can  release  from  responsibility 

Am  Surg  2 


l8  AGNEW, 

him  who,  from  being  wedded  to  old  traditions,  and  who  can 
discover  nothing  valuable  outside  of  his  own  narrow  horizon, 
declines  to  keep  step  in  the  grand  procession,  and  give  to  his 
patient  the  benefit  of  those  resources  which  have  so  richly- 
dowered  the  modern  surgeon.  The  doctrine  that  depressed 
fractures  of  the  skull  without  symptoms  required  no  operative 
interference — a  doctrine  which,  in  the  past,  has  been  so  deeply 
rooted  in  the  professional  mind — I  hold  to  be  responsible  for 
many,  very  many,  of  the  unfortunate  sequels  of  head  injuries. 
However  small  may  be  the  depression  which  follows  a  fracture 
of  the  cranium,  save  in  one  or  two  localities,  it  will  encroach 
enough  upon  the  dural  nerves  to  cause  more  or  less  irritation  J 
though  insignificant  at  first  and  not  at  all  recognizable  to 
the  consciousness  of  the  patient,  yet  eventually  that  irritation 
will  be  propagated  to  the  meninges,  and  later  on  to  the  cortex 
and  brain  ganglia,  until  finally  the  paroxysmal  explosion  occurs; 
and  then,  even  when  the  initial  lesion  is  removed,  the  slowly 
established  habit,  created  by  years  of  excitation,  will  remain  as 
an  ineradicable  legacy.  No  amount  of  foresight  can  determine 
what  happens  to  the  inside  of  the  skull,  after  the  reception  of  an 
injury,  by  any  inspection  of  its  exterior  surface,  the  physical 
properties  of  the  two  being  so  very  unlike.  Whenever,  there- 
fore, in  my  judgment,  the  profession  can  accept  the  doctrine  that 
all  depressed  fractures  of  the  cranium,  however  slight  may  be 
the  depression,  and  entirely  independent  of  pressure  symptoms, 
are  proper  subjects  for  trephining,  then  will  traumatic  epilepsy 
largely  disappear  from  the  list  of  surgical  diseases ;  indeed,  I 
am  sure  that  he  who  shall  propose  to  tabulate  at  the  end  of  the 
next  twenty-five  years  the  cases  of  epilepsy  will  find,  as  com- 
pared with  the  present  time,  a  meagre  supply  for  his  purpose. 
It  is  not  improbable,  indeed,  that  in  view  of  the  greatly  dimin- 
ished risk  from  trephining,  that  the  operation  will  be  extended 
even  to  cases  of  simple  fracture  or  fissure  of  the  skull. 
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Table  No.  i. — Trephining  for  Traumatic  Epilepsy. 


No. 

Operator 

Age. 

Sex 

Date  of 

Indications  for  opera- 

Result. 

Remarks. 

Ashhurst 

operation. 

tion. 

I 

AduTt 

M. 

Oct.    2,  1886 

Epilepsy  from  blow  by 

Recov- 

Temporary relief. 

brickbat. 

ered 

2 

*' 

Youth 

'* 

Mar.  2,  1889 

Epilepsy  following  in- 
jury to  head. 

** 

Not  benefited. 

3 

" 

" 

" 

Aug. 13,  1890 

Epilepsy  after  old  frac- 
ture of  skull. 

" 

Temporary  relief. 

4 

Keen 

25yrs 

" 

Apr.i2,  1888 

Epilepsy  following  old 
compound  fracture. 

Died  2d 
day 

5 

18     " 

Nov. 30,  1888 

Epilepsy,    with    delu- 
sional insanity  from 
blow. 

Recov- 
ered 

Improved  until  lost  sight 

6 

** 

49     " 

F. 

Feb.    8,  1889 

Epilepsy  following 
compound  fracture. 

" 

Cured. 

7 

" 

39     " 

" 

Oct  29.  i8go 

Epilepsy  following 
compound  fracture. 

" 

Temporarily  cured,  but 
relapsed. 

8 

12     " 

M. 

Nov. 14, 1890 

Epilepsy  following 
compound  fracture. 

Attacks  lessened  ;  heard 
from  July  3,  i89i  ;  im- 
proving. 

9 

23     ■' 

N0V.21,  1890 

Epilepsy  following 
compound  tracture. 

No  attacks  since. 

10 

28     " 

May   5,  1891 

Kpilepsy  following 
head    injury   eleven 
years  previous. 

Too  early  to  determine 
result. 

II 

<« 

7     " 

" 

June   6, 1891 

" 

Ultimate  result  too  early 

to  determine. 

12 

Deaver 

15     " 

" 

Feb.        1891 

Epilepsy  following  old 
fracture 

No  improvement. 

13 

** 

16     " 

F. 

June       1890 

Epilepsy  following  old 
fracture. 

" 

Temporarily  improved. 

14 

" 

40     " 

M. 

June       1888 

Epilepsy  following  old 
fracture. 

" 

No  improvement. 

15 

" 

" 

1S91 

Epilepsy  following  old 
fracture. 

Died  in 
36  hrs. 

Dural  cyst  tapped  and 
drained. 

16 

Wharton 

lyyrs 

" 

Epilepsy  following  old 
fracture. 

Recov- 
ered 

Free  from  attacks  for  six 
weeks,  then  relapsed. 

X7 

Hunt 

Youth 

" 

Epilepsy  following  old 
fracture. 

Result  unknown;  passed 
out  of  observation. 

18 

I.S.Miller 

32  yrs 

** 

Nov.       1890 

Epilepsy  following  old 
fracture. 

No  return. 

19 

32    " 

Mar.io,  1891 

Epilepsy   following  on 
fracture  of  inner  ta- 
ble. 

Branch  of  great  occipital 
caught  in  fissure  of 
bone  ;  no  return. 

20 

Steinbach 

30    " 

May    7, 188S 

Epilepsy  following  old 
tracture. 

Improved  ;  was  subse- 
quently operated  on  by 
L)rs.  Keen  and  Nan- 
crede. 

21 

Gross,  Jr. 

57     " 

" 

Mar.  5,  i888 

Epilepsy  following  old 
fracture. 

" 

Improved ;  discharged 
April  12,  1888 

22 

23    •• 

Sept.  19, 1887 

Epilepsy  following  old 
fracture. 

Had  two  convulsions  be- 
fore leaving  hospital, 
which  was  on  the  24th 
of  the  following  month, 
October. 

23 

Epilepsy  following  old 
fracture. 

Improved  ;  reported  to 
me  by  Dr.  Brinton.  A 
layer  of  lymph  was  re- 
moved from  the  dura. 

24 

1 

f 
1 

'Epilepsy  following 
old  fracture 

" 

Slight  amelioration. 

25 

Operations 
done  over 

Epilepsy  following 
1      old  fracture. 

No  permanent  improve- 
ment. 

26 

•  Br.nton 

Youth 

". 

several  yrs.. 

-   Epilepsy  following 
old  fracture. 

" 

No  improvement. 

dates  not 

27 

given. 

Epilepsy  following 
old  fracture. 

No  improvement. 

28 

. 

'- 

Epilepsy  following 
old  fracture. 

No  improvement. 

20 


AGNEW, 


No. 

29 

30 
31 
32 

33 
34 
35 
36 
37 

38 

39 

I 
I 

40 

4»   I 
42 

43  i 

44  '■' 

45  I 

46  I 
47 

48  j 

49  ! 

i 
50 

51 
Sa 
S3 
54 
55 
56 
57 


Operator. 

Age. 

Morton 

Adult 

Agnew 


White 


I  Youth 
i  Adult 


Sex 
M. 


4oyrsl 

Adult 
Soyrs 


35  yfs 


4»yrs 
23  " 
13    "     F. 

29  "  j  M 

30  "  I  " 


Date  of 
operation. 


Indications  for  opera-    Result, 
tion.  I 


Epilepsy,  traumatic. 

Epilepsy,  traumatic. 

I  Epilepsy,  traumatic. 


Recov- 
ered 


Remarks. 


Given 

from 

memory 

and 
covering 
several 


Epilepsy,  traumatic. 
Epilepsy,  traumatic. 
Epilepsy,  traumatic. 
Epilepsy,  traumatic. 
Epilepsy,  traumatic. 


Epilepsy  supposed  to 
be  cue  10  acquired 
club-foot.  Rtflex. 
i  Epilepsy,  traumatic. 

Oct.  1859  Epilepsy  from  an  in- 
jury on  head  17  yrs. 
previous  ;  was  in  In- 
sane Department  of 
Philadelphia  Hosp. 

Jan.  1863  Epilepsy  from  great 
depression  of  occipi- 
tal bone 

Mar.24,  1885  Epilepsy,  traumatic. 

June  3,  1885  Epilepsy,  depression 
cf  skull ;  insanity. 

Sept.18,  1886  Epilepsy,  dura  greatly 
adherent. 

Oct.  23,  1880  Epilepsy,  traumatic. 


NOV.12, 
Jan  19, 
Mar.  1, 
Nov.  1 7, 

Jan-  3. 
Jan.  10, 

Apr.i6, 
Jan.    7, 
Jan. 
Jan.    4, 
Jan-  23. 


1886  Epilepsy,  traumatic. 
i887  Epilepsy,  traumatic. 
Epilepsy,  traumatic. 
1887! Epilepsy,  traumatic. 
1888! Epilepsy,  traumatic. 
18881  Epilepsy,  traumatic. 


Epilepsy,  traumatic. 
Epilepsy,  traumatic. 


1890 
1890 
1890 


May  5,  18 


Died 


Recov- 
ered 


Died. 


Recov- 
ered 


-  None  cured  ;    some  im- 
proved. 


Improved,     but     subse- 
quently relapsed. 


Improved   only  in   tem- 
per. 


Improved  mentally,  at- 
tacks less  frequent. 
Slightly  improved. 

No  convulsions  for  one 
year,  and  then  had  one 
under  excitement ;  lost 
sight  of. 

Eloped  on  the  seventh 
day. 

Slightly  improved. 

Improved. 

No  convulsions  while  in 

hospital. 
Improved. 

No  convulsions  while  in 
hospital,  but  relapsed 
later. 

Improved. 

No  permanent  benefit. 
No  convulsions. 


No  change. 


Much  improved. 


Mortality    ....     8.77 
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Trephining  for  Jacksonian  Epilepsy. — In  this  form  of  epi- 
lepsy, where  the  determining  excitant,  that  which  inaugurates 
the  paroxysm,  can  be  traced  to  a  definite  centre,  we  have  a  dis- 
ease which  may  exist  entirely  independent  of  traumatism.  It 
has  been  assumed  by  neurologists  that,  on  the  principle  of  obsta 
principiis,  if  the  primal  incitor  to  mischief  (the  definite  centre) 
be  excised,  thus  removing  the  first  link  in  the  chain  of  morbid 
acts,  all  secondary  discharges  would  be  interrupted. 

Our  table  contains  13  cases — 8  males,  i  female,  and  4  in  which 
the  sex  is  not  known.  In  all  the  discharging  centre  was  re- 
moved ;  8  recovered  and  4  died,  a  mortality  of  50.  Of  those 
recovering  3  had  less  frequent  and  less  violent  attacks,  and  in  i 
of  these  there  was  also  an  improvement  in  temper;  i  realized 
slight  benefit,  1  eloped  twenty-four  days  after  the  operation, 
and  in  2  no  benefit  whatever  was  realized.  The  number  of 
operations  is  too  small  to  justify  any  dogmatic  deductions,  but 
it  will  be  observed  that  none  of  those  recovering  from  the  opera- 
tion are  reported  cured,  save  in  two,  one  of  whom  eloped  on 
the  twenty-fourth  day  succeeding  the  trephining,  which  certainly 
cannot  be  claimed  as  a  success,  as  his  subsequent  history  is  un- 
known; and  in  the  other  case,  as  the  operation  was  done  during 
the  present  year,  the  period  of  time  is  entirely  too  short  to  in- 
dicate what  may  be  the  final  outcome.  It  is  true  that  in  three  of 
the  cases,  those  of  Dr.  Keen,  in  which  the  attacks  were  lessened 
in  number,  the  patients  have  been  under  observation  seventeen 
months,  twenty-one  months,  and  two  years  respectively,  and  the 
amelioration  must  be  accepted  as  a  gain,  whatever  may  occur  in 
the  future. 

Of  6  cases  reported  by  Victor  Horsley,  only  i  is  claimed  as 
cured,  and  thi^  particular  case  was  reported  as  such  the  year  of 
the  operation — 1890.  The  presumption  in  any  case  of  Jacksonian 
epilepsy,  it  seems  to  me,  is  against  a  permanent  cure  by  opera- 
tion, and  this  view  is  based,  not  simply  on  the  history  of  re- 
corded cases,  but  also  upon  the  changes  which  must  necessarily 
follow  the  excision  of  cerebral  matter — that,  for  example,  which 
results  from  the  pressure  of  reparative  cicatrical  tissue,  the  ulti- 
mate effects  of  which  for  evil  time  alone  can  determine.     Epi- 
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lepsy  has  been  known  to  follow  the  repair  of  a  cerebral  abscess 
after  its  evacuation,  due,  I  presume,  to  the  scar  tissue.^  Further- 
more, we  know  that  functional  substitution  is  among  the  prop- 
erties of  the  brain — that  is,  when  one  portion  has  been  removed, 
temporarily  suspending  its  definite  operation,  the  work  is  sub- 
sequently taken  up  by  another  part  of  the  organ  with,  most 
lik&ly,  the  same  evil  tendencies  as  that  of  the  lost  portion.  The 
most  promising  cases  for  operation  would,  theoretically,  be  those 
in  which  a  visible  lesion  was  present  as  the  cause  of  the  disease. 


No. 


Table  No.  2. — Trephining  for  Jacksonian  Epilepsy. 


Operator.      Age. 


Keen 


Deaver  and 
Lloyd 

Nancrede 


Morton,  Jr.'    4 
Morton,  Sr. 


zoyrs 
IS  " 

6  " 

15  " 
27  " 

7  " 


Roberts         29  mo 


Sex 


F.   I  Dec.  12,  1890 
M    Mar.14, 1891 


Oct. 


June,  1891 


Result. 


Ultinoate  result. 


Remarks 


Rpcov-  Attacks   less   frequent  1  Under  observation  un- 
ered  and  violent.  til  April,  1891. 

"         Only  four  attacks  since    A  second  operation  was 
first  operation.  j     done  in  this  case,  re- 

!  moving      scar      and 

brain  tissue. 
"        I  Attacks  much  lessened, 
temper    and   intelli-  [ 
gence  improved. 


Died 


Recov-   Attacks      very     much 
ered  lessened 

"         Improvement  slight.       | 

"        ;  Return  of  attacks  after    After  a  time  recovered 


six  months. 
Cured. 


No  improvement. 


Died 


from  the  paralysis  in- 
cident to  operation. 
One-half  inch  of  entire 
breadth  of  ascending 
parietal  convolution, 
and  in  depth  reach- 
ing into  the  corona 
radiata  —  paralysis 
disappeared  after 
twenty  days. 


Mortality 


Trephining  for  Abscess.— Eighteen  cases  of  this  nature  have 
been  collected;   17  were  males,  i  female.     Six  of  the  patients 

»  Gussenbauer's  case  given  by  Parke,  Transactions  of  Congressof  American  Physicians 
and  Surgeons,  p.  318. 
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had  suffered  from  fracture  of  the  skull,  2  had  syphilitic  necrosis 
of  the  cranial  bones,  in  i  a  foreign  body  had  entered  the 
brain ;  in  9  the  abscess  was  due  to  disease  of  the  middle  ear, 
and  in  2  the  skull  had  received  a  severe  blow  without  frac- 
ture. In  2  cases  no  abscess  was  found,  in  i  it  was  discovered  at 
the  autopsy,  and  in  the  remaining  16  the  diagnosis  was  correct, 
and  the  abscess  in  each  instance  evacuated.  All  the  patients 
died,  life  in  no  case  being  prolonged  beyond  fourteen  days. 

Unfavorable  as  is  this  record,  it  by  no  means  contra-indicates 
the  use  of  the  trephine  in  cases  of  suspected  intra-cranial  ab- 
scess, inasmuch  as  without  surgical  interference  death  must 
inevitably  ensue.  The  causes  of  death  in  the  cases  tabulated 
are  extremely  suggestive,  being  diffuse  meningitis,  simple  or 
purulent,  and  malignant  oedema,  conditions  which  doubtless,  in 
a  certain  proportion  of  instances,  were  secondary  to  the  local 
accumulations  of  pus,  and  possibly  might  have  been  prevented 
by  earlier  interference.  That  the  operation  has  not  been  wholly 
fruitless  of  happy  results  is  evident  from  an  examination  of  the 
literature  on  this  subject.  As  our  knowledge  of  localizing  symp- 
toms continues  to  improve,  I  doubt  not  greater  success  will  be 
attained.  In  too  many  cases  indisposition  on  the  part  of  the  prac- 
titioner to  ask  for  surgical  aid,  or  it  may  be  from  distrust  or  lack 
of  confidence  in  the  technical  and  anatomical  skill  necessary  to 
operate  on  the  brain,  the  patient  is  allowed  to  drift  along  until  the 
opportune  moment  is  lost  and  a  destructive  meningitis  places 
the  individual  beyond  the  pale  of  medical  or  surgical  aid.  Exclud- 
ing intra-cranial  abscess,  due  to  chronic  middle-ear  disease,  and 
which  is  doubtless  the  most  common,  having  a  definite  location, 
either  in  the  cerebellum  or  in  the  temporal  lobe  of  the  cere- 
brum, those  purulent  formations  are  the  sequelae  of  traumatism, 
the  determining  irritation  being  propagated  from  the  seat  of 
violence  either  along  the  blood-  or  lymph-vessels,  and  this  fact 
constitutes  another  cogent  reason  for  the  early  use  of  the  tre- 
phine in  all  cases  of  depressed  fractures.  Where  abscesses  are 
multiple,  those,  for  example,  following  general  infection,  tre- 
phining can  accomplish  no  good  end  whatever. 
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Tahle  No.  3. — Trephining  for  Abscess  of  the  Brain. 


No      Operator. 

1  Keen 

2  ,  A&hhurst 


6  Moiton,  Sr. 

7  " 
8 

9  ■ 

10  Hunt 

11  " 

12  Wharton 

«3 

14  Willard 

15  Deaver 

16  Martin 

17  NeiU. 

18  Agnew. 


Age. 

Sex 

3  yrs.  and 

3  months 

Adult 

M. 

3  yrs.  and 

6  months 

Adult 

F. 

Adult 

M. 

Youth 

Adult 

"■ 

30  years 

24  years 

Child 

15  years 

28  years 

40  years 

Cause. 


Remarks. 


Supposed    abscess   from     Died  next  None  found. 


ear  disease. 

Following  syphilitic  ne- 
crosis. 

Syphilitic  necrosis,  her- 
editary. 

Suppuration,  middle  ear. 


Suppuration,  middle  ear. 


Ear  diseas>^  and   trau- 
matism. 


Injury. 

Following  fracture. 

Following  fracture. 

Following  fracture,  com- 
pound. 


Penetrating   wound 
through  nose  and  crib- 
riform bone. 

Penetrating     wound    of 
brain. 

Traumatism. 

Middle-ear  disease. 


day 
Died 


Found  and  evacuated. 

Lived  fourteen  days  ;  re- 
lieved during  that  time. 

Had  right  hemiplegia  ; 
coma ;  lived  four  days, 
and  relieved. 

Lived  twoweel<s;  trephined 
twice  ;  relieved  during 
life. 


"  Abscess  was  found  in  cor- 

pus striatum. 
Died  3d     Slight    improvement    after 
day  evacuation. 

Died 


Fragment  of  bone  found  in 

the  brain. 
No  abscess  found. 


Abscess  found  at  autopsy. 


Abscess  evacuated  ;    made 

a  large  cavity  in  iirain. 
Not  found. 

Not  found,  but  discharged 
following  day  through 
opening;  lived  two  weeks. 


Mortality    . 


Trephining  for  Intra-cranial  Traumatic  Hemorrhage. — 
My  table  contains  5  cases,  all  males,  their  ages  varying  from 
eighteen  to  forty-five  years,  and  in  each  instance  the  symptoms 
necessitating  the  operation  developed  within  twelve  hours  fol- 
lowing the  reception  of  the  injury  to  the  head,  causing  in  one 
of  the  patients  a  fissure  of  the  internal  table  of  the  skull.  In 
one  of  the  cases  the  localizing  symptom  was  aphasia,  the  clot 
being  found  on  the  anterior  branch  of  the  middle  meningeal 
artery.  In  a  second,  there  were  aphasia  and  spastic  paralysis  of 
the  right  arm  and  leg.  The  clot  was  at  the  base  of  the  third 
frontal  and  part  of  the  ascending  frontal  and  ascending  parietal 
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convolutions,  and  derived  from  the  anterior  and  posterior 
branches  of  the  middle  meningeal  artery.  In  a  third,  the  symp- 
toms present  were  aphasia,  aphonia,  and  hemiplegia,  following 
a  wound  by  a  fencing-foil,  which  entered  the  orbit  below  the 
eyeball  and  passed  into  the  brain  through  the  sphenoidal  fissure. 
Four  of  the  five  patients  recovered,  not  only  from  the  operation 
but  with  the  restoration  of  the  suspended  functions ;  one  died. 
Usually  the  symptoms  which  signalize  mischief  from  hemor- 
rhage are  so  characteristic,  both  as  to  time  of  appearance  and 
locality,  that  the  surgeon  familiar  with  cerebral  localization  can 
proceed  with  a  reasonable  degree  of  certainty  as  to  the  accuracy 
of  his  diagnosis;  of  course,  when  the  symptoms  of  compression 
are  general,  indicating  a  widespread  extravasation  of  blood,  the 
case  is  widely  different  and  holds  out  so  slight  a  prospect  of 
relief  by  operation,  that  the  prudent  surgeon  will  hesitate — 
most  likely  will  withhold  his  hand  from  operative  measures. 


Table  No.  4. — Trephining  for  Intracranial  Traum.^tic 
Hemorrhage. 


No. 

Operator. 

Age. 

Sex 

Indication  for  operation. 

Result. 
Recover'd 

Remarks. 

I 

Deaver 

18  years 

M. 

Traumatic  aphasia,  spas- 

Clot  found  at  base  of  third 

tic   paralysis   of  right 

frontal  and  part  of  ascend- 

arm and  leg,  following 

ing  frontal  and  ascending 

fissured     fractures    of 

parietal  convolutions,  de- 

internal table. 

rived  from  the  anterior 
and  posterior  branches  of 
the  middle  meningeal  ar- 

2 

Deaver 

28  years 

M. 

Aphasia  eight  hours  afier 
injury  to  skull. 

Recover'd 

Clot  from  anterior  branch 
of  the  middle  meningeal 
artery:  well  two  years  af- 
ter ;  speech  recovered. 

3 

Deaver 

23  years 

M. 

Aphasia    coining  on   12 
hours   after   injury   to 
skull. 

Recover'd 

Internal  table  fissured  ,  ex- 
ternal table  not  broken. 
Speech  recovered  ;  well 
two  years  after. 

4 

Laplace 

10  years 

M. 

Aphasia,  aphonia,  hemi- 
plegia,     following      a 
penetrating  wound   of 
a    foil    which    passed  1 
along  the  floor  of  the  , 
orbit,      entering      the 
brain       through       the 
sphenoidal  fissure. 

Recover'd 

Trephined  through  the 
temporal  region  and 
scooped  out  clots  from 
beneath  the  frontal  lobes 
from  the  anterior  cerebral 
fossa. 

5 

Hunter  and 
Agnew 

45  years 

M. 

Unconsciousness  coming 
on    12   hours  after   in- 
jury. 

Died 

Extensive  fracture ;  clot 
covering  anterior  half  of 
left  hemisphere,  derived 
from  middle  meningeal 
artery. 

4  recovered  ;  i  died. 
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Trephining  for  Acute  and  Chronic  Hydrocephalus. — 
Tapping  the  ventricles  in  cases  of  hydrocephalus  is  an  old  opera- 
tion. The  peculiarity,  however,  of  the  modern  procedure  con- 
sists in  approaching  the  ventricles,  not  through  the  fontanelles, 
but  at  a  more  dependent  point,  and  by  the  use  of  subsequent 
drainage.  Of  the  5  cases  treated  in  this  manner  in  Philadelphia, 
3  were  males  and  2  were  females.  The  ages  of  the  patients, 
respectively,  were  fourteen  years,  four  years,  ten  years,  three 
years  and  six  months,  and  twenty-four  months.  All  the  patients 
died  :  one  on  the  fourth  day,  one  on  the  forty-fifth  day,  one  in 
four  hours,  one  on  the  fifth  day,  and  in  one  the  time  was  not 
mentioned.  As  hydrocephalus  is  usually  due  to  tubercular  dis- 
ease, or  to  the  presence  of  a  morbid  growth,  notably  in  the 
cerebellum,  as  was  true  of  two  of  the  cases  included  in  the 
table,  it  is  difficult  to  understand  on  what  grounds  such  opera- 
tions are  undertaken,  as  they  offer  no  hope  of  success,  but  rather 
tend  to  hasten  the  inevitable  result. 


Table  No.  5. — Trephining  for  Hydrocephalus,  with  Drainage. 


No. 

Operator. 

Age. 

Sex 

Indications  for  operation. 

Acute    meningitis,    sup- 
posed cerebral  abscess. 

Meningitis  and  supposed 
cerebellar  tumor. 

Acute  tubercular  menin- 

Result. 

Died  4th 

day 
Died  45th 

day 
r  ied  in  4 

Remarks 

I 
2 
3 

Keen 
Keen 

Keen 

14  years 

4      " 

10      " 

M. 

F 
F. 

Tumor  of  cerebellum  found 
at  autopsy. 

4 

Keen 

z'A" 

M. 

gitis. 
Chronic  meningitis. 

hours 
Died 

5 

Keen 

24  mos. 

M. 

Chronic  meningitis. 

Died  5th 
day 

Tumor  of  cerebellum  found 
at  autopsy. 

Mortality 


Trephining  for  Cephalalgia. — The  table  contains  5  cases 
of  trephining  on  account  of  persistent  and  intractable  head- 
ache following  old  injuries  of  the  head.  The  focus  of  pain  in 
each  case  was  referred  to  the  neighborhood  of  a  scar  on  the 
scalp,  radiating  from  this  point  over  the  head  and  finally 
becoming  general.  In  one  case— my  own— the  patient,  who 
was  an  accountant,  was  compelled  to  abandon  his  desk  from 
inability  to  concentrate  his  attention  on  the  subject  of  his  work. 
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or  to  properly  cast  up  columns  of  figures.  In  another  case, 
that  of  Hodge,  epileptic  prodromes  had  begun  to  appear.  In 
none  of  the  patients,  save  one  (that  of  Martin's),  was  there  any 
evidence  of  a  previous  fracture  having  existed,  and  in  this  par- 
ticular case  there  were  traces  of  an  old  fissure,  without  displace- 
ment or  depression.  In  one  of  my  cases,  already  referred  to,  the 
only  marked  change  discovered  was  a  patch  of  semi-organized 
lymph  attached  to  the  surface  of  the  dura  mater.  The  cure  in 
every  instance  but  one,  I  believe  to  have  been  complete ;  sev- 
eral years  in  one  case  having  elapsed  since  the  operation,  one 
year  in  a  second,  five  months  in  a  third,  three  months  in  the 
fourth,  and  in  the  last  or  fifth  the  patient  was  improved. 

In  the  cases  of  cephalalgia  treated  by  trephining,  after  medi- 
cal measures  had  failed,  and  reported  by  Mr.  Horsley,  four  in 
number,  a  like  favorable  result  was  obtained,  so  that  for  this 
distressing  malady,  one  which,  unremedied,  is  likely  to  lead  to 
epilepsy  or  to  insanity,  there  is  every  inducement  for  surgical 
interference. 

Table  No.  6. — Trephining  for  Cephalalgia. 


No.    Operator.        Age.         Sex     Indication  for  operation. 


Keen 


M 


Intense  headache  following 
a  blow. 
M.    Headache  and  with  epilep- 
tiform attack  following  a 
blow  on  the  head. 
Persistent  pain  not  relieved 
I     by    medical    treatment ; 
I     previous  injury  to  head 
I     leaving  a  sensitive  scar. 
'  Persistent  headache  not  re- 
I     lieved  by  medical  treat- 
ment 
5  j     Martin        12  years       F.     Head  injury  with  a  scar : 
followed    by  continuous 
I     headache. 


Result. 


Remarks. 


Hodge 


3       Agnew        35  years 


Agnew 


M. 


M. 


Recovery  Complete  relief  from  pais. 
Recovery'  Cured. 


Recovery  Well  one  year  after,  and 
able  to  resume  his  work 
as  an  accountant. 


Recover}'  Cured. 
Recover}'  Improved. 


All  recovered. 


Trephining  for  Microcephalus. — Nothing  perhaps  exhibits 
the  enthusiasm  of  modern  surgery  more  than  these  attempts 
to  coax  an  undeveloped  idiotic  brain  to  execute  the  orderly 
functions  of  intelligence.     The  table  contains   a   record   of  7 
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cases,  4  males  and  3  females,  their  ages  being  four  years  and 
seven  months,  five  years,  six  years  and  six  months,  nineteen 
months,  four  years  and  six  months,  and  two  years  and  five 
months.  Four  recovered  and  three  died.  Mortality,  42.86. 
One  death  cannot  be  fairly  attributed  to  the  operation,  but  to  an 
attack  of  scarlatina  immediately  following.  Of  the  three  recov- 
ering, the  result  is  given  as  moderately  improved  in  one ;  in  the 
second,  "time  too  short  to  determine;  "  and  in  the  third,  im- 
proved in  the  ability  to  utter  a  few  short  words  and  to  stand  on 
the  feet  for  a  short  time.  If  it  was  true  in  these  cases  that 
there  was  an  unharmonious  development  of  brain  and  skull,  and 
that  consequently  the  growth  of  the  encephalon  was  repressed 
from  the  resistance  offered  by  its  bony  case,  then  there  would 
be,  theoretically  at  least,  some  plausible  inducement  to  remove 
the  external  resistance  in  order  to  favor  cerebral  growth.  Such, 
however,  is  not  the  case.  Premature  consolidation  of  the  sutures 
is  very  exceptionally  present,  and  in  one  of  the  cases  noted  in 
the  table  the  brain  did  not  nearly  fill  the  cavity  of  the  cranium, 
Lannelogue  reports  twenty  cases  of  trephining  for  microcephalus. 
The  mortality  following  the  operation,  it  is  true,  was  very  low, 
but  the  terms  in  which  results  were  given,  namely,  "  generally 
improved,"  is  entirely  too  indefinite  for  the  cold  logic  of  fact. 
I  do  not,  therefore,  believe  that  linear  excision  of  the  cranial 
bones  or  linear  craniotomy  for  the  development  of  idiotic  brains 
is  likely  to  become  an  established  surgical  procedure.  When 
we  consider  the  marvellous  results  obtained  in  the  Bicetre  Hos- 
pital, in  Paris,  for  the  education  of  idiots  and  and  feeble-minded 
children,  and,  indeed,  in  similar  institutions  in  our  own  country,  I 
think  it  would  be  much  wiser  to  consign  these  unfortunate  speci- 
mens of  humanity  to  special  training  schools  rather  than  to  the 
trephine  and  the  rongeur.  The  debatable  cases  would  be  those 
accompanied  by  athetosis,  in  which  condition  some  improvement 
might  be  obtained. 
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Table  No.  7. — Trephining  for  Microcephalus. 


No. 

Operator. 
Keen 

Age: 

"Sex 

Indications  for  operation. 

Result. 
Recover'd 

Remarks. 

I 

4  years 

F. 

Mental  imbecility. 

Moderate  improvement. 

7  mos. 

2 

Keen 

16  mos. 

M. 

Mental  imbecility. 

Died 

Death  followed  operation 
in  ii^  hours. 

3 

Keen 

6  years 
6  mos. 

K. 

Mental  imbecility. 

Recover'd 

Too  recent  to  form  result. 

4 

Keen 

4  years 
6  mos. 

M. 

Mental  imbecility. 

Died 

Death  took  place  in  4  hrs. 

5 

Willard 

5  years 

M 

Mental    imbecility,    with 
athetosis. 

Died 

Death  took  place  3d  day 
after  operation,  having 
been  attacked  by  scarlet 
fever ;  central  portion  of 
the  cerebral  lateral  ven- 
tricles open. 

6 

Keen 

19  mos. 

F. 

Mental  imbecility. 

Recover'd 

Moderate  improvement. 

7 

Morrison 

29  mos. 

M 

Mental  imbecility. 

Recover'd 

Improved 

Mortality 


42.86 


Trephining  for  Brain  Tumors. — Only  four  operations  have 
been  done  by  Philadelphia  surgeons  for  brain  tumors.  In  one, 
the  growth  was  a  fibroma  weighing  four  ounces  and  springing 
from  the  dura  mater — not  properly,  therefore,  a  cerebral  neo- 
plasm. This  operation  was  executed  by  Dr.  Keen,  December 
15,  1887,  since  which  time  the  patient  has  had  only  six  epileptic 
seizures.  In  the  third  case,  by  the  same  operator,  the  tumor 
was  located  in  the  occipital  lobe  and  was  not  removable,  the 
patient  dying  the  following  day  from  shock  and  hemorrhage. 
In  the  fourth  case  no  tumor  was  found ;  and  in  the  fifth,  that  of 
Professor  Wood  and  myself,  a  cyst  occupying  the  cuneus  was 
exposed  and  emptied.  The  case  terminated  fatally  in  twenty-four 
hours,  and  on  making  a  post-mortem  examination  a  large  sarcoma 
was  found  occupying  the  temporo-sphenoidal  lobe,  and  which 
had  offered  no  localizing  symptoms  previous  to  the  operation. 

Of  course,  these  cases  are  entirely  too  few  in  number  to  justify 
me  in  making  any  reliable  deductions ;  but,  considered  from  the 
standpoint  of  the  literature  on  this  subject,  the  results  of  opera- 
tions for  the  extirpation  of  brain  tumors  cannot  be  regarded 
as  particularly  brilliant.  There  must  always  be,  in  our  present 
sate  of  knowledge,  a  certain  degree  of  uncertainty  as  to  the 
nature,   extent,   and   exact  locality  of  intra-cranial  neoplasms. 


30 


AGNEW, 


If  tubercular  in  character — and  nearly  one-half  are  of  this 
nature,  especially  in  young  subjects — they  are  likely  to  be  mul- 
tiple, and  consequently  offer  little  prospect  for  successful  opera- 
tion, as  the  history  of  such  cases  prove.  If  the  growth  should 
be  a  sarcoma  or  a  carcinoma,  their  magnitude,  and  the  inherent 
tendency  of  such  to  infiltrate  and  disorganize  the  surrounding 
brain  tissue  render  all  attempts  at  extirpation  uncertain,  often 
improbable,  and  rarely  successful.  In  Starr's  collection  of  brain 
tumors,  amounting  to  300  in  number,  only  19  would  have  justi- 
fied an  attempt  at  removal.  The  cases  which  appear  most 
amenable  to  operative  interference  are  fibromata  springing  from 
the  dura  mater,  cysts,  and  gliomata.  Still,  I  do  not  wish  to  be 
understood  as  placing  any  obstacle  in  the  path  of  anyone  cul- 
tivating this  department  of  surgery.  The  triumphs  already 
achieved  by  the  conjoined  labors  of  the  neurologist  and  sur- 
geon may  be  the  harbingers  of  still  greater  ones  in  the  future. 

Table  No.  8.— Operations  for  Brain  Tumors. 


0. 

Operator. 

Age. 

Sex 
M. 

I 

Keen 

25  years 

2 

Keen 

18  years 

M. 

3 

Keen 

56  years 

M. 

4 

Keen 

55  years 

M. 

5 

Wood 

and 

•  Agnew 

M. 

Nature  of  tumor. 


Fibroma  from  dura 
mater. 


Supposed  cerebellar 
tumor. 


None  found. 
Cyst  in  cuneus. 


Date  of 
oper'n. 


Result. 


Remarks. 


Dec   15,  Recover'd  Tumor  weighed  4  ozs. ; 
1887  I     only   six   epileptic   fits 

I  since  operation. 

Mar.    2,1  Died  in  9  Tumor  found  on  the  floor 

1889  hours  of  the  third  ventricle. 
April  4,  Died  next  Death   from    shock    and 

1890  I        day  hemorrhage  ;  tumor  in 

occipital   lobe,  not   re- 
movable. 
Feb.  24,  Recover'd  Gradually  failing 

1891  I  ! 

1890  Died        Autopsy    revealed    an 

j  enormous  sarcoma  in 
the  temporo-sphenoidal 
lobe. 


The  deductions,  which  I  think  may  be  legitimately  drawn 
from  the  subjects  of  this  paper  are  the  following: 

First.  That  all  fractures  of  the  skull  attended  with  depression, 
however  slight,  and  entirely  irrespective  of  symptoms,  should, 
in  view  of  the  late  after-effects,  be  subjected  to  the  trephine. 

Second.  That  trephining  for  traumatic  epilepsy  promises  only 
palliation  at  best. 
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Third.  That  trephining  for  Jacksonian  epilepsy  is  to  be  re- 
garded as  only  affording  temporary  benefit. 

Fourth.  That  trephining  for  abscess,  in  view  of  the  fact  that 
all  such  cases  left  alone  almost  invariably  terminate  fatally,  is 
entirely  proper,  and  that  the  earlier  such  operation  is  done  the 
better. 

Fifth.  That  trephining  for  intra-cranial  traumatic  hemorrhage 
is  both  an  imperative  and  a  highly  promising  operation. 

Sixth.  That  trephining  for  cephalalgia  or  traumatic  headache, 
medical  measures  having  failed,  should  be  undertaken  with  every 
prospect  of  success. 

Seventh.  That  trephining  for  hydrocephalus  is  a  useless 
operation. 

Eighth.  That  trephining  for  microcephalus,  independent  of 
athetosis,  confers  no  credit  upon  surgery. 

Ninth.  That  it  is  more  than  probable  that,  as  our  observations 
multiply,  the  sphere  of  the  trephine  as  a  preliminary  measure 
for  the  removal  of  brain  tumors  will  be  lessened  rather  than  be 
amplified. 
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Mr.  John  Chiene,  of  Edinburgh,  Scotland. 

It  is  perhaps  well  that  you  have  chosen  a  stranger  and  a  guest  to  opeu 
this  discussion,  for  I  can  perhaps  speak  more  openly  than  you  can  of 
the  great  pleasure  that  I  have  had  in  listening  to  Dr.  Agnew's  masterly 
exposition  of  this  subject.  In  discussing  the  subject  I  am  placed  under 
a  slight  difficulty,  as  I  did  not  know  beforehand  the  scope  of  the 
paper.  I  do  not  appear  before  you  to-day  to  give  you  the  experience 
of  Edinburgh  as  a  whole.  I  can  speak  only  from  my  limited  personal 
experience.  There  is  this  great  difiference  in  our  remarks  :  Dr.  Agnew 
speaks  for  Philadelphia  as  a  whole,  while  I  speak  from  the  limited  ex- 
perience of  one  man. 

In  regard  to  Dr.  Agnew's  deductions,  I  would  say  that  I  do  not  take 
so  depressing  a  view  as  he  does  in  regard  to  traumatic  epilepsy.  The 
reason  may  be  that  my  cases  have  not  yet  been  under  observation  for 
a  sufficient  length  of  time.  After  some  years  I  may  come  to  the  same 
opinion  as  Dr.  Agnew. 

I  cannot  dwell  upon  all  the  points  presented  in  the  paper,  but  there 
is  one  point  upon  which  I  wish  to  speak  from  my  heart,  and  that  is  in 
regard  to  what  he  said  so  strongly,  so  wisely,  so  well  with  reference  to 
operation  in  compound  depressed  fracture.  I  will  put  it  to  you,  gen- 
tlemen, as  I  put  it  to  my  students.  I  say  to  them  :  When  you  have  a 
depressed  fracture  of  the  skull  it  is  your  duty  to  operate  at  once  as 
certainly  as  it  is  your  duty  to  operate  in  strangulated  hernia.  Mr. 
Spence  used  to  say  that  there  was  no  danger  in  the  operation  for 
strangulated  hernia.  I  have  never  seen  any  danger  from  operation 
in  cases  of  depressed  fracture ;  what  I  have  seen  is  the  danger  of 
leaving  these  cases  to  the  irritation  which  comes  on  afterward ;  the 
inflammation  of  the  membranes  and  of  the  brain  is  septic,  and,  as  far 
as  my  experience  goes,  incurable.  Dr.  Agnew  spoke  just  the  words 
that  I  should  like  my  class  to  hear.  Whenever  they  have  a  compound 
depressed  fracture  they  are  to  open  and  explore  it ;  they  are  not  to 
leave  that  depressed  fracture  because  there  are  no  symptoms.  In  a 
strangulated  hernia  there  may  be  no  local  symptoms,  but  leave  it  for 
a  few  hours  and  the  patient  dies.  Leave  a  depressed  fracture,  and  in 
the  great  majority  of  cases,  sooner  or  later,  trouble  will  arise. 

With  regard  to  the  methods  which  I  employ,  I  wish  first  to  say  with 
regard  to  locating  the  position  of  the  convolutions  in  operations  on  the 
head,  that  my  great  desire  is  that  I  shall  be  able  to  teach  those  that  I 
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have  to  instruct,  that  they  must  have  simple  ways  of  working.  The 
simplest  way  of  finding  the  upper  end  of  the  fissure  of  Rolando 
(Hare's  method^  is  by  using  a  piece  of  string,  which  is  applied  from 
the  root  ol-  the  nose  to  the  occipital  protuberance:  the  fissure  begins 
half  an  inch  back  of  its  middle  point.  The  angle  can  readily  be 
obtained  by  taking  a  rectangular  piece  of  paper  and  doubling  it  twice. 
Three  of  the  folds  of  the  paper  will  equal  67°.  Now  in  regard  to  the 
length  of  the  fissure.  Every  surgeon  should  know  the  length  of  dif- 
ferent parts  of  his  hand.  I  long  ago  observed  ladies  measure  cloth 
with  the  fingers,  and  this  has  led  me  to  use  my  finger.  From  the 
point  to  the  middle  of  the  first  phalanx  of  my  middle  finger  is  three 
and  three-quarter  inches.  Laying  this  off  on  the  paper  we  have  the 
length  of  the  fissure  of  Rolando.  I  am  not  satisfied  with  Hare's 
method  alone;  I  desire  to  call  attention  to  another  method  which  I 
have  employed  for  several  years.  There  is  so  little  variation  between 
the  results  of  this  method  and  that  of  Hare  that  they  can  be  con- 
sidered practically  the  same.  This  is  by  the  parieto-frontal  line — that 
is,  a  line  from  the  parietal  eminence  to  the  external  angular  process. 
This  line  is  easily  felt  on  everybody's  head,  at  least,  every  Scotch 
head  has  it.  If  you  divide  that  line  into  thirds,  at  the  junction  of 
the  anterior  and  middle  thirds  is  the  position  of  the  middle  meningeal 
artery.  At  the  junction  of  the  posterior  and  middle  thirds  and  half 
an  inch  above,  is  the  lower  end  of  the  fissure  of  Rolando. 

With  regard  to  purification  of  the  scalp.  After  shaving,  it  should 
be  carefully  washed  with  soda,  turpentine,  and  carbolic  soap,  and  then 
enveloped  in  a  carbolic  poultice  until  the  operation. 

We  are  all  agreed  that  the  curved  incision  is  preferable.  I  make  it 
very  crescentic  and  not  approaching  a  horseshoe.  The  incision  is 
made  down  to  the  bone,  and  everything  is  turned  back  at  once. 

I  now  come  to  a  point  on  which  I  wish  to  speak  decidedly,  and 
that  is,  that  as  teachers  we  must  teach  our  students  things  that  they 
can  do.  We  must  not  tell  them  to  use  instruments  that  are  beyond 
their  power  of  obtaining.  What  is  the  use  of  telling  a  country  prac- 
titioner that  he  must  trephine  with  a  dentist's  drill,  and  so  on?  These 
instruments  are  well  enough  for  the  great  scientific  centres ;  but,  if 
we  are  to  do  good  to  the  great  mass  of  humanity,  we  must  operate 
in  ways  that  are  simple,  and  show  our  students  these  ways.  I  have 
used  the  trephine,  and  from  the  trephine  I  have  passed  to  a  more 
simple  instrument — that  is,  the  Politzer  gouge  or  chisel.  This  is 
the  instrument  with  which  the  preliminary  opening  is  to  be  made. 

Am  Surg  3 
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After  the  preliminary  opening  is  made,  it  is  to  be  enlarged  with 
gouge  forceps.  The  trephine  is  an  instrument  that  cannot  be  used 
with  safety  by  everyone.  It  may  be  used  with  safety  by  the  specialist. 
We  are  not  to  teach  our  specialists ;  they  can  teach  themselves.  I 
think  that  the  opening  can  be  made  in  the  safest  way  by  the  use  of 
the  little  Politzer  gouge,  and  the  mallet  employed  as  the  sculptor  uses 
it  in  working  on  marble.  The  chips  which  are  laid  away  in  warm 
boric-acid  solution  can  be  replaced,  and  are  more  manageable  than 
the  large  portions  of  bone  from  the  trephine. 

When  I  have  to  puncture  the  dura  I  use  Graefe's  knife.  When  I 
have  to  explore  the  brain  I  use  the  same  knife. 

When  hemorrhage  from  the  diploe  occurs,  I  check  it  in  a  very 
simple  manner — that  is,  by  introducing  a  splint  of  wood,  as  is  done 
in  troublesome  hemorrhage  from  the  inferior  dental  artery  in  excision 
of  the  lower  jaw.  Bleeding  from  the  brain  is  best  checked  by  hot 
aseptic  water  at  a  temperature  of  iio°.  I  stitch  the  dura  with  catgut 
and  the  scalp  with  horsehair,  using  no  drainage. 

There  is  one  point  on  which  I  want  to  lay  stress,  and  that  is  the 
necessity  for  hourly  watching  of  our  cases.  I  wish  to  bring  before 
you  two  mistakes  which  I  have  committed  as  serving  to  illustrate  this 
point ;  it  is  by  our  mistakes  that  we  learn. 

Some  years  ago  a  patient  was  admitted  on  a  Saturday  night  to  the 
Edinburgh  Royal  Infirmary  with  a  stomach  full  of  alcohol,  and  was 
believed  to  be  drunk.  His  stomach  was  washed  out  and  he  was  left. 
The  next  morning  he  was  unconscious,  with  all  the  symptoms  of  basic 
trouble,  the  rapid  heart  and  quick  breathing  pointing  to  interference 
with  the  centres  at  the  base  of  the  brain.  I  saw  that  man  and  said  : 
"This  is  a  fracture  at  the  base,  and  I  can  do  nothing."  That  man 
died,  and  I  never  passed  a  more  unhappy  quarter  of  an  hour  than  I 
did  at  that  post- mortem.  What  did  we  discover?  A  clot  the  size  of 
the  fist,  extra-dural,  in  consequence  of  a  fissured  fracture  dividing  the 
meningeal  artery.  If  that  man  had  been  watched,  we  should  have 
seen  irritative  symptoms  of  the  opposite  side  of  the  body.  When 
you  have  a  case  of  head  injury,  you  must  stick  to  your  case  and  watch 
for  symptoms. 

Let  me  tell  you  of  another  case  which  happened  last  year.  A  patient 
was  again  admitted  on  a  Saturday  night  and  was  not  watched.  The 
report  of  the  case  is  as  follows  : 

Case  of  Injury  to  Head. — Patient  fell  on  his  head  while  drunk  on 
February  28,  1891 ;  brought  to  hospital  between  12  p.m.  and  i  a.m.  on 
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Sunday,  March  ist.  Stomach  was  washed  out  to  remove  alcohol. 
Same  morning,  between  lo  and  ii  a.m.,  patient  was  found  to  be 
unconscious,  with  twitchings  of  right  hand  and  forearm  ;  left  pupil 
small,  riglit  midway;  pulse  120;  conjunctiva  insensible;  bleeding 
from  the  nose,  but  none  from  the  ears.  On  admission  patient  was 
sufficiently  intelligent  to  state  that  he  fell  on  the  left  side  of  the  back 
of  his  head  ;  was  operated  on  at  mid-day  on  Sunday  by  Prof.  Chiene. 

Left  side  of  head  shaved  ;  no  bruising  of  scalp  to  be  discovered. 
On  account  of  the  twitchings  of  right  hand  it  was  decided  to  trephine 
over  the  middle  of  the  left  fissure  of  Rolando.  Disc  of  bone  removed ; 
dura  found  to  be  healthy,  and  no  clot  superficial  to  it.  On  passing  a 
probe  between  the  bone  and  the  dura  in  the  direction  of  the  trunk  of 
the  middle  meningeal  artery,  blood  escaped  along  the  probe,  and  it 
was  thought  there  might  be  a  clot  low  down  ;  accordingly  more  bone 
was  removed  in  a  downward  and  slightly  forward  direction,  as  far  as 
the  seat  of  the  middle  meningeal,  where  it  grooves  the  anterior  inferior 
angle  of  the  parietal ;  no  clot  or  fracture  could  be  found,  and  no 
wound  of  the  meningeal.  Dura  was  then  slit  up,  but  no  clot  found ; 
the  brain,  however,  bulged  more  than  normal. 

The  patient  had  not  been  observed  during  the  night,  therefore  there 
were  no  recorded  observations  which  might  lead  to  a  diagnosis  to  in- 
dicate that  anything  further  could  be  done.  Patient  died  the  same 
evening. 

Post-mortem  examination  showed  a  single  fissured  fracture  of  the 
base  on  the  /^/side,  extending  from  the  horizontal  limb  of  the  crucial 
ridge  on  the  occipital  bone  downward  and  forward  through  the  petrous 
temporal  (^immediately  internal  to  the  internal  auditory  meatus),  to 
terminate  at  the  carotid  canal. 

Brain :  No  laceration  or  clot  corresponding  to  seat  of  fracture,  but 
some  laceration  of  the  anterior  extremity  and  under  surface  of  the 
right  frontal  lobe  and  the  tip  of  the  right  temporo-sphenoidal  lobe. 
A  thin  layer  of  blood  covered  these  parts  of  the  brain,  extending  back 
on  the  frontal  lobe  as  far  as  the  ascending  frontal  convolution.  There 
was  no  hemorrhage  into  the  ventricles  or  substance  of  the  brain. 

These  are  two  illustrations  of  the  necessity  of  constant  watching  of 
these  cases.  I  shall  also  report  two  other  cases  of  fracture,  and  one  of 
trephining  where  there  was  no  fracture : 

Compression  of  Brain. — R.  G.,  aged  forty-two,  cabman,  admitted 
February  i,  1890. 

History.      On  Saturday,  February  ist,  about  10.30,  his  cab  collided 


36  DISCUSSION. 

with  the  Royal  Mail  in  Princes  Street  and  he  was  knocked  off  the  box. 
He  was  stunned  by  the  fall  and  was  brought  up  to  Ward  6.  On  ad- 
mission he  was"  unconscious  and  smelling  strongly  of  alcohol.  No 
external  marks  of  injury  were  found,  no  bleeding  from  the  ears. 
Eves  neither  contracted  nor  dilated.  No  paralysis  or  twitchings. 
Pulse  full  and  regular.  He  owned  to  having  been  drinking,  and  gave 
his  name  and  address. 

He  was  washed  out  and  got  a  dose  of  Henry's  solution. 

On  the  following  day  (Sunday)  he  was  seen  by  Mr.  Chiene  and 
complained  of  great  headache,  but  was  quite  conscious. 

On  Monday  and  Tuesday  he  was  improving,  and  on  Wednesday 
(5th)  was  dismissed. 

Readmitted  to  Ward  13  on  the  6th  of  February. 

His  friends  state  that  immediately  on  taking  him  out  they  began  to 
notice  twitchings  of  his  face. 

There  had  been  no  movement  of  his  bowels  since  his  dismissal,  and 
he  had  taken  nothing  but  milk  and  water. 

State  on  admission.  On  being  put  to  bed  he  took  up  his  position 
on  the  left  side  (/.  e.,  away  from  the  light)  with  his  legs  drawn  up. 
The  left  side  of  his  face  was  twitching  considerably — sometimes  the 
right  seemed  also  to  twitch — especially  the  masseter,  pterygoid,  and 
temporal  muscles.  The  jaws  were  tightly  clenched.  Pupils  regular  and 
reacting  easily  to  light.  Dr.  Dobie  thought  he  noticed  external  stra- 
bismus of  the  right  eye.  The  arms  and  wrists  were  flexed,  the  arms 
being  in  a  spastic  condition,  especially  the  left.  The  right  arm  was 
always  more  used  than  the  left.  The  legs  were  not  spastic,  but 
slightly  flexed.  Temperature  normal.  Pulse  80,  regular,  and  rather 
full.  On  shaving  head  no  marks  of  injury  could  be  discovered,  ex- 
cept a  slight  depression.  Breathing,  quiet,  22  per  minute.  Ice  ap- 
plied to  head  and  given  Henry's  solution  ^iv. 

February  7.  Pulse  69,  respiration  22.  Leiter's  tubes  substituted 
for  the  ice  in  afternoon.  Blister  applied  to  back  of  head.  KI  and 
KBr  given.  Very  restless  toward  evening.  Pulse  78,  regular. 
Noticed  that  before  his  face  began  to  twitch  the  left  leg  ws^  suddenly 
drawn  up  and  the  left  arm  thrown  behind  his  head.  Sometimes,  how- 
ever, the  face  alone  twitched,  and  at  others  there  was  slight  twitching 
of  arm  and  leg. 

The  twitchings  varied  in  severity.  On  the  7th  had  thirty-nine 
twitchings. 

8//4,  Spasms  of   face   seem   to  begin  with   movements  of  lip  and 
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masseters,  then  passing  to  buccinator,  zygomaticus,  orbicularis  palpe- 
brarum, and  occipito-frontalis  muscles,  followed  by  grinding  of  the 
teeth.     Most  marked  on  left  side  of  face.     Had  forty-seven  twitchings. 

9/A.  Had  over  fifty  twitchings. 

\oth.     Operated  on. 

This  morning  pulse  was  60,  respiration  22.  Lower  end  of  fissure 
of  R,olando  was  marked  out  accurately  by  Mr.  Hare's  and  then  by 
Prof.  Chiene's  method — and  the  two  showed  a  difference  of  only  y^ 
inch.  Semilunar  incision  made  right  down  to  the  bone  and  the 
periosteum  separated.  Skull  was  then  trephined  at  a  point  a  little  in 
front  of  the  points  marking  out  the  lower  end  of  the  fissure.  During 
the  trephining  some  bleeding  occurred.  On  removing  the  disc  of  bone 
the  dura  mater  was  at  once  seen  to  be  pulseless,  bulging,  and  showing 
a  bluish  material  under  it,  evidently  blood.  The  dura  was  opened 
with  a  Graefe's  knife,  and  some  black,  more  or  less  fluid,  blood  squeezed 
itself  out.  Crucial  incision  then  made  and  some  more  blood  came. 
During  this  part  of  the  operation  Dr.  Wallace  noticed  that  the  pulse 
rose  from  60  to  80,  and  that  the  breathing  also  became  difficult.  The 
bone  was  not  put  back.  The  hemorrhage  was  checked  by  the  stitches, 
which  brought  the  edges  of  the  wound  together.  Dressing  of  gauze 
and  wool  applied.  During  treatment  doses  of  KI  and  KBr  were 
given  thrice  daily. 

Progress.     Dressed  by  Prof.  Chiene  on  day  after  ( i  ith)  the  operation. 

xzth.  Dressed  in  evening  by  Dr.  Dobie,  as  discharge  was  through. 

\T)th.   Dressed.     Rigor  in  evening. 

\\th.  Dressed,  and  drainage-tube  inserted. 

x^th.  Dressed,  and  tube  removed. 

2^th  and  27//^.  Dressed.   Spray  was  used  at  each  dressing  up  till  now. 

March  4.  Dressed  without  spray.  Stitches  removed.  Wound 
looking  well. 

dth.  Got  up  for  four  hours  and  did  so  each  day  till  13th,  when  pa- 
tient was  strong  enough  to  be  sent  to  the  convalescent  ward. 

Patient  returned  on  20th  of  March.  Wound  hardly  healed,  and  he 
was  sent  back. 

Patient  left  for  convalescent  ward  on  13th  of  March.  Began  work 
on  7th  of  May  and  has  been  working  ever  since. 

About  seven  weeks  ago,  while  sitting  on  his  cab,  he  felt  inclined 
to  yawn  and  noticed  peculiar  twitchings  of  his  jaw  like  what  he  had 
after  his  accident ;  these  twitchings  were  very  slight  and  only  lasted 
a  few  seconds.     After  this  he  continued  quite  well  till  Monday,  29th 
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of  September,  when  he  had  another  slight  attack,  similar  in  every 
respect.  On  the  4th  of  October,  he  returned  to  the  Infirmary  com- 
plaining of  slight  pain  under  the  plate,  which  he  had  been  wearing 
ever  since  the  operation.  When  the  plate  was  taken  off  a  swelling 
was  noticed,  which  was  very  tender  and  painful. 

The  swelling  was  situated  in  the  concavity  of  the  curved  cicatrix  ; 
**  fluctuation  "  was  easily  made  out. 

October  10.  Examination  of  eyes  by  Dr.  Mackay  :  Both  pupils  react 
to  light  and  accommodation.  Muscular  movements  good  ;  neither 
ptosis  or  diplopia.  Refraction  appears  slightly  hypermetropic.  Physio- 
logical cup  in  both  eyes  is  large;  disc  well  defined;  vessels  well 
filled,  but  not  engorged.  The  vision  appears  to  be  acute.  The  whole 
result  is  negative,  /.  e.,  normal  eye. 

Head  shaved  over  swelling  yesterday  and  carbolic  poultice  applied 
during  the  night.  At  12  noon  Prof.  Chiene  made  a  small  incision 
with  a  Graefe  knife  about  the  middle  of  the  old  cicatrix,  and  a  good 
deal  of  yellow  pus  escaped.  Small  drainage-tube  put  in,  and  incision 
stitched  up  and  dressed.  Same  night  patient  feels  wound  easy  and 
free  from  pain. 

\2th.   Dressed  by  Prof.  Chiene;  tube  removed. 

\()th.   Dressed  by  Prof.  Chiene. 

2zd.  Dressed  with  collodion,  plate  reapplied,  and  patient  dis- 
charged. 

The  twitchings  of  the  jaws  were  of  a  grinding  character,  and  seem 
to  have  been  caused  by  the  masseter  and  pterygoid  muscles.  While 
under  the  fit  the  patient  was  quite  conscious,  and  laid  hold  of  a  passer- 
by on  each  occasion,  but  he  could  not  answer  them  or  make  any 
gesticulation. 

July  27,  1891.  Patient  reported  himself  to-day.  He  is  feeling  quite 
well  and  strong,  and  has  been  driving  his  cab  daily  all  winter  and 
summer.  Has  never  felt  any  uneasiness  or  discomfort  since  last  note 
was  made.     Is  still  wearing  his  plate. 

Depressed  Fracture  of  Skull. — A.  McP.,  age  seven  years.  Ad- 
mitted November  9,  1889. 

Result.     Cured. 

Family  history.  Slightly  tubercular.  Father  died  of  consumption. 
He  has  always  been  a  healthy  boy.  Injury  was  caused  by  a  fall  down 
stairs. 

Present  state.  Admitted  on  Saturday,  November  9th,  at  10.5  a.m. 
Seen  by  Mr.  Chiene  at  10.45  ^•'^-     Boy  suffering  from  shock;  pale; 
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quiet  pulse ;  an  incised  wound,  one-half  inch  long,  over  right  eye  ; 
movements  of  eyes  and  pupils  normal ;  no  paralysis  of  motion  or 
sensation  to  be  discovered.  Boy  quite  sensible;  vomiting;  no  bleed- 
ing from  ears;  no  distinct  evidence  of  blood  from  nose.  Mother 
says  there  was  bleeding  from  mouth  ;  wound  washed  and  dressed. 

Diagnosis.  Simple  depressed  fracture  at  seat  of  effusion.  No  evi- 
dence of  fracture  of  base. 

Prognosis.     Favorable. 

Progress.  November  ().  Vomited  at  11.30  a.m.  ;  also  at  2.20  p.m. 
and  again  at  5  p.m. 

\oth.  Vomited  at  10.15  a.m.  and  10.40  a.m. 

\2th.  Vomited  at  2.30  a  m.  ;  temperature  99.4°  F. 

\lth.  Vomited  at  3.15  a.m.  and  at  11  a.m. 

After  this  there  was  no  more  vomiting  and  he  progressed  favorably, 
and  was  dismissed  cured  on  November  26th. 

Trephining  over  Motor  Areas  of  Brain. — T.  S.,  age  sixty-three, 
a  gardener;  admitted  May  22,  1885,  complaining  of  loss  of  power  in 
his  right  leg,  and  of  "  bumming"  in  his  right  ear. 

History.  Fourteen  years  ago  he  received  a  severe  cut  on  the  right 
side  of  his  head  by  the  falling  of  a  lump  of  coal.  The  wound  healed 
well,  but  some  time  afterward  and  ever  since  he  has  felt  a  dimness  of 
vision  in  the  right  eye.  Seven  weeks  before  admission  he  fell  down  a 
stair,  and  received  an  injury  to  the  left  side  of  his  head,  in  a  situation 
precisely  corresponding  to  the  previous  hurt.  He  was  unconscious 
for  some  days,  but  the  wound  healed,  and  he  was  apparently  well 
again.  Since  then  he  has  noticed  a  dimness  of  vision  in  his  left  eye, 
with  a  gradually  increasing  weakness  in  his  right  leg,  and  a  "bum- 
ming" about  his  right  ^z.x. 

State  on  admission.  Patient  in  walking  puts  all  his  weight  on  his 
left  leg,  does  not  step  forward  with  his  right  leg,  but  only  rests  his 
weight  on  it  a  moment  to  step  forward  with  his  left.  He  feels  giddy 
when  he  walks,  or  if  he  stoops  his  head.  On  examination  two  scars 
were  found  on  his  head,  in  precisely  corresponding  situations  on  the 
opposite  sides,  a  little  behind  and  above  the  parietal  eminences,  the 
centre  of  each  scar  being  about  one  and  a  half  inches  from  the  middle 
line.  There  was  pain  on  deep  pressure  at  a  point  about  half  an  inch 
behind  and  internal  to  the  scar  on  the  left  side. 

The  precise  condition  of  the  right  lower  extremity  was  carefully 
examined  by  Drs.  James,  Milne  Murray,  and  Graham  Brown,  who 
found  greatly  impaired  power  in  all  the  movements  of  the  right  foot ; 
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the  right  leg  and  thigh  also  greatly  diminished  in  power,  this  being 
relatively  more  pronounced  in  the  thigh  than  in  the  leg. 

Reflexes.  Superficial  reflexes,  as  high  as  the  epigastric,  greatly 
diminished  on  the  right  side,  on  the  left  side  well  marked.  Superficial 
sensibility  of  right  leg  and  thigh  seemed  slightly  impaired.  Patellar 
reflex  well  marked  on  the  left  side ;  on  the  right  side  extremely  ex- 
aggerated, so  as  to  produce  almost  tonic  spasm,  patient  at  the  same 
time  complaining  of  pain  ("like  cramp")  up  the  ^high,  back,  and 
neck. 

Eyes.  Posterior  staphyloma  in  both  eyes,  worst  in  the  right ;  great 
myopia,  optic  atrophy  in  both  eyes. 

Hearing.  Dull  in  both  ears;  complains  of  "bumming"  in  right 
ear.  Both  tympanic  membranes  thickened.  Tuning-fork  points  to 
bilateral  nervous  lesion. 

Professor  Chiene  diagnosed  the  loss  of  power  in  the  leg  as  due  to 
an  interference  with  No.  i  area  (Ferrier)  on  the  left  side,  and  resolved 
to  trephine.  This  he  accordingly  did  on  June  3d,  the  operation  being 
done  under  the  spray,  and  the  crucial  incision  made  at  the  posterior 
end  of  the  scar  on  the  left  side,  and  slightly  internal  to  it.  When 
the  circle  of  bone  was  removed,  no  pulsation  was  seen  in  the  dura 
mater,  nor  could  any  be  felt ;  but  by  pressing  the  finger  down  toward 
the  surface  of  the  brain,  pulsation  then  became  perceptible.  The 
dura  mater  was  punctured  with  a  Graefe's  cataract  knife,  and  about  a 
drachm  of  clear  serous  fluid  escaped.  Pulsation  could  then  be  felt  in 
the  dura  mater,  and  was  made  visible  by  temporarily  replacing  the 
circle  of  bone.  This  was  again  removed,  a  piece  of  protective  coiled 
to  act  as  a  drainage-tube  was  put  in,  and  the  wound  dressed  with  car- 
bolic gauze  and  wood-wool  wadding. 

Patient  slept  well  that  night,  but  complained  of  a  beating  in  the 
wound.  Next  day,  June  4th,  wound  dressed  ;  drain  removed.  Pa- 
tient seemed  already  to  have  more  power  in  the  leg.  Dr.  Milne 
Murray  examined  him  and  agreed  with  this  view. 

June  7.  Was  carefully  examined  by  Dr.  James,  who  pronounced  him 
decidedly  stronger  in  the  right  leg.  Patellar  reflex  much  less  exagger- 
ated and  no  longer  painful. 

8///.   Dressed,  as  he  felt  slight  pain  in  the  wound  ;  healing  well. 
\oih.  Evening  temperature  101°  F.     The  bowels  were  freely  moved 
by  aperients,  and  the  temperature  on  the  nth — morning  99°,  evening 
99.4°,  and  never  rose  again  above  normal. 

i6/h.  Fourteen  days  after  operation.     Patient  was  first  allowed  to 
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walk  about  a  little  ;  was  shaky  in  his  movements,  but  used  the  right 
leg. 

1S//1.  Wound  was  found  quite  firmly  healed,  and  a  good  deal  of 
new  bone  already  forming. 

'  26f/i.  Patient  has  meantime  been  walking  every  day,  and  has  gained 
power  and  confidence  in  his  right  leg.  Movements  were  carefully 
tested,  and  improvement  found  in  all  of  them  ;  patellar  reflex  only  very 
slightly  increased.  Patient  complained  much  of  the  "bumming"  in 
his  ear;  blister  applied  behind  right  ear,  and  pot.  brom.  and  pot.  iod. 
given  internally. 

Patient  gained  strength  in  the  leg,  and  could  walk  with  freedom, 
and  even  stand  upon  the  right  leg  by  itself.  He  was  shown  at  one  of 
the  meetings  of  the  Medico-Chirurgical  Society. 

When  dismissed,  the  right  leg  was  unimpaired  in  all  its  movements, 
and  seemed  almost  as  strong  as  it  should  be  ;  the  patient  threw  his 
weight  on  it  with  confidence,  and  stepped  out  as  freely  as  with  the  left. 
He  still  complained  of  some  "bumming"  in  the  ear,  but  this  seemed 
somewhat  less,  and  he  was  greatly  improved  in  spirits.  Locally  there 
was  much  new  bone  formed,  closing  up  the  trephine  wound  ;  no  pulsa- 
tion could  be  felt  through,  and  there  was  no  pain  on  pressure. 

Localization  of  lesion.  The  principal  symptom  in  this  case,  the 
paralysis  of  the  right  lower  limb,  might  be — and,  judging  from  the 
result  of  the  operation,  apparently  was — quite  accounted  for  by  a  lesion 
to  area  No.  i,  which,  however,  does  not  fully  explain  the  condition  of 
the  reflexes,  etc.,  in  the  limb.  These  changes  probably  occurred  sec- 
ondarily. It  is  more  difficult  to  account  for  the  eye  symptoms,  which 
occurred  on  the  same  side  as  the  injury.  Could  the  optic  atrophy  be 
accounted  fdr  by  a  basal  injury  involving  some  part  of  the  optic  tract, 
the  apparent  non- crossing  being  explained  on  the  hypothesis  of  "  con- 
tre-coup?"  The  impairment  of  hearing  might  be  accounted  for  by  a 
basal  injury  involving  the  auditory  nerve. 

Again,  the  interference  with  sight  and  hearing  might  perhaps  also 
be  explained  by  a  spreading  of  the  lesion  from  No.  i  area  to  areas  13 
and  14,  which  lie  immediately  contiguous  to  it,  and  are  considered  by 
Ferrier  to  represent  respectively  the  areas  for  these  two  functions. 

The  above  case  is  interesting  as  showing  with  what  precision  it  is 
now  possible  to  locate  the  seat  of  lesions  in  certain  portions  of  the 
cerebral  cortex. 

I  now  come  to  a  case  illustrating  that  when  a  person  is  comatose  from 
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whatever  cause,  an  operation  should  be  performed.  This  case  was  seen 
by  Dr.  Keen  when  he  visited  Edinburgh : 

Trephining  for  Basal  Hemorrhage.  (Dr.  Smart's  case.  Notes 
taken  from  Edinburgh  Medical  Journal  of  August,  189 1.)  —  The 
patient,  a  woman,  aged  forty-six,  was  brought  into  Ward  6  by  the 
police  on  June  22,  1890.  She  was  conscious  and  answered  questions 
fairly  well.  There  was  a  bruise  on  the  right  side  of  the  head  near  the 
parietal  eminence,  where  she  had  recived  a  blow.  The  face  was  drawn 
to  the  right,  but  without  ptosis.  There  was  no  ocular  deviation.  The 
pupils  were  nearly  equal  and  reacted  fairly  to  light,  but  it  was  evident 
that  there  was  only  half-field  vision  when  tested  by  the  rough  method 
of  using  the  fingers.  In  other  words,  there  was  left  hemianopia. 
She  could  not  raise  the  left  arm  nor  grasp  with  the  left  hand,  the  left 
forearm  remaining  flexed  and  the  fingers  curving  upon  the  palm. 

The  thigh  and  leg  movements  were  defective  in  a  less  degree,  and 
the  sensibility  of  both  arm  and  leg,  as  also  of  the  whole  of  the  left  side, 
was  irregular  and  deficient.  Speech  was  somewhat  slurring,  but  not 
aphasic. 

Some  hours  after  admission  coma  set  in,  and  some  hours  later  Cheyne- 
Stokes  breathing  supervened  and  soon  became  so  grave  as  to  threaten 
life.  At  his  (Dr.  Smart's)  request.  Prof.  Chiene  trephined,  first  at  the 
place  where  the  blow  had  been  received,  and  a  second  time  further 
forward  and  a  little  lower.  There  was  free  hemorrhage  from  the  mem- 
branes, but  no  discoverable  cause  was  found  within  reach  of  the  director 
or  finger  to  account  for  the  symptoms. 

This  result  corroborated  his  (Dr.  Smart's)  diagnosis  of  a  right  basal 
lesion,  as  determined  by  the  existence  of  a  left  hemianopia.  The 
breathing,  characterized  before  the  operation  by  lengthened  inter- 
missions, and  well-nigh  suspended,  had  become  almost  normal  before 
the  operation  was  completed,  and  thereafter  continued  to  improve. 
This  effect  was  especially  noticeable  after  incising  the  dura,  thereby 
giving  relief  to  the  brain  pressure.  The  patient  a  few  hours  after  the 
operation  had  regained  consciousness,  and  continued  to  improve,  as 
regards  her  intelligence,  until  the  month  of  August,  when  she  left  the 
hospital  in  complete  possession  of  her  faculties,  the  hemiplegic  disa- 
bility above  referred  to  continuing,  with  the  addition  that  the  left 
intercostal  muscles  were  now  observed  to  be  involved  in  the  paralysis 
affecting  the  left  side. 

In  May  of  the  present  year  she  came  to  the  hospital  to  show  herself, 
and  was  readmitted   to  Ward  6  to  undergo  electro-massage  treatment 
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for  the  hemiplegia,  which  remains  in  much  the  same  condition  as  when 
she  left.  In  other  respects  she  enjoys  excellent  health,  and  her  intelli- 
gence is  unimpaired.  So  far  as  known  to  him  (Dr.  Smart),  this  was 
the  first  example  of  trephining  for  a  basal  lesion,  the  case  being  diag- 
nosticated from  the  beginning  as  an  apoplexy  at  the  base.  Left 
hemianopia  still  continues. 

I  do  not  know  that  one  swallow  makes  a  summer,  but  when  a  person 
is  dying  of  apoplexy,  give  them  a  chance  by  trephining,  first  on  one 
side  and  then  on  the  other.  You  can  do  no  harm,  and  you  accom- 
plish much  if  you  restore  the  patient  even  for  a  short  time. 

With  regard  to  epilepsy,  I  have  here  the  reports  of  three  cases : 

Compound  Depressed  Fracture  of  Skull,  followed  by  Epi- 
leptic Fits. — L.  S.,  aged  twenty-seven  ;  admitted  November  4,  1890. 

Complaint.  Epileptic  fits,  resulting  from  a  compound  depressed 
fracture  of  frontal  bone. 

Family  history  very  good. 

Patient  is  a  strong,  healthy  woman  ;  non-alcoholic. 

The  injury  was  caused  by  a  kick  from  a  pony  when  eleven  years  old. 
Patient  was  unconscious  for  three  days  after  the  accident,  and  in  bed 
for  three  months.     There  was  a  hernia  cerebri. 

She  was  in  perfect  health  for  five  years  after  the  accident,  and  had  the 
first  fit  when  sixteen  years  old.  The  fit  was  slight,  but  came  on  quite 
unexpectedly  without  any  aura.  Fits  continued  pretty  frequently, 
though  slight,  till  she  was  twenty-one  years  old,  when  she  had  a  very 
severe  one,  and  fell  into  the  fire.  After  this  she  was  in  Prof.  Grainger- 
Stewart's  wards  for  six  weeks,  and  was  treated  medicinally.  After 
this  she  was  free  from  fits  for  twelve  months.  When  twenty-two  years 
old  fits  again  came  back  suddenly,  and  she  returned  to  the  Infirmary, 
but  was  not  admitted,  but  got  potass,  brom.  35  grs.,  t.  i.  d.,  prescribed 
for  her. 

In  1889  (/.  e.,  when  twenty-six  years  old)  fits  became  much  worse 
and  more  frequent,  she  having  as  many  as  three  per  day.  She  came 
to  the  Infirmary  again,  and  was  admitted  to  Ward  14. 

Present  state.  On  the  left  side  of  the  head,  immediately  over  and 
partly  implicating  the  frontal  eminence,  there  is  a  depression  in  the 
bone ;  edges  of  bones  are  distinctly  marked,  and  distinct  pulsation 
can  be  felt  synchronous  with  the  radial  pulse.  Pulsation  is  most 
marked  at  the  posterior  part  of  the  depression.  The  depression  is  one 
and  one-half  inches  in  diameter,  and  is  covered  by  cicatricial  tissue. 

The  cicatrix  extends  one  and  one-half  inches  over  the  forehead ; 
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posteriorly  it  rompletely  overlaps  the  bony  margin  of  the  depression. 
There  is  very  little  hair  growing  over  the  site  of  the  injury,  except  at 
the  posterior  end,  where  there  is  an  involution  of  the  skin. 

No  aphasia  or  hemiplegia  ;  eyes  are  not  deflected  to  opposite  side  ; 
ophthalmoscopic  examination  shows  eyes  to  be  normal. 

November  ^„  7  a.m.  Patient  fell  in  ward;  both  arms  and  legs  moved  ; 
fit  slight — thirty  seconds ;  was  dazed  for  fifteen  minutes  after,  but  quite 
conscious. 

dth,  6.30  A.M.  Was  sitting  on  a  bed  when  fit  came  on  quite  sud- 
denly, without  any  warning.  Neck  bent,  eyes  fixed  and  large,  mouth 
closed  tightly.  No  movement  of  any  part  of  the  face.  Both  legs  and 
arms  jerked  symmetrically  in  a  sort  of  rotatory  manner ;  fingers  ex- 
tended ;  left  arm  moved  much  more  rapidly  than  the  right.  Fit  lasted 
three  minutes,  and  then  all  the  movements  ceased  quite  suddenly. 
After  it  she  was  dazed  as  before,  and  whrti  she  recovered  she  did  not 
know  that  she  had  had  a  fit.  As  regards  the  fits  up  to  November  i8th, 
few  typical  epileptic  characters  were  observed.  There  was  no  aura; 
fits  came  on  quite  unexpectedly,  no  cry  before  ;  pupils  only  slightly 
dilated ;  face  never  blanches  or  gets  blue  ;  no  foaming  or  biting  of 
tongue  ;  no  tonic  or  clonic  movements.  Both  arms  and  legs  move  in 
a  rotatory  manner.  After  patient  comes  out  of  fit  slight  stupor  remains 
for  about  fifteen  minutes.     Fits  are  very  short,  as  a  rule. 

The  only  epileptic  characters  are  the  complete  unconsciousness  and 
light  dilatation  of  pupils. 

i8//i.  Patient  had  a  fit  purely  epileptic,  with  marked  dilatation  of 
pupil ;  clonic  and  tonic  spasms  of  right  arm  and  leg  were  observed. 

Operation — on  November  26th,  at  12  noon.  An  elliptical  incision 
made  in  front  of  the  depression,  and  flap  reflected  backward.  Peri- 
osteum was  found  to  be  adherent  to  the  edges  of  the  depression  all 
round.  A  cyst  was  found  in  the  centre  of  the  depression ;  this  was 
opened.  A  shelf  of  bone  was  found  projecting  forward  and  inward 
from  the  posterior  and  upper  part  of  the  depression.  Trephined  about 
one-quarter  inch  in  from  the  edge  at  the  upper  and  posterior  angle, 
and  it  was  found  that  the  shelf  had  to  be  pierced  in  addition  to  the 
normal  thickness  of  the  skull.  This  proved  that  the  shelf  of  bone 
had  been  pushed  under  the  margin  of  the  gap.  -Bone  gradually 
removed  with  gouge  and  hammer,  and  when  finished  the  wound  was 
fully  an  inch  deep.  Wound  was  exposed  over  an  hour  on  account  of 
the  difficulty  in  getting  the  bone  gouged  away.  Bone  planted  and 
skin  stitched  over  with  horsehair.      Pulse  varied   much  during  the 
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operation — once  as  low  as  50,  but  gradually  rose  until  it  was  72,  when 
the  operation  was  completed.  One-half  hour  after  it  was  50,  but  one 
and  one-half  hours  after  it  had  lisen  to  80. 

Was  dressed  at  9.15  p.m.,  on  night  of  operation,  because  discharge 
was  through  ;  pulse  then  80,  respiration  good. 

At  II.  15  P.M.  Dr.  Young  was  sent  for  by  the  nurse,  who  told  him 
patient  had  uttered  a  terrific  cry,  and  that  there  was  rigidity  of  whole 
body  and  eyes  staring. 

Notes  by  Dr.  Young.  "  When  I  came,  four  minutes  after  the  begin- 
ning of  the  fit,  patient  was  lying  quite  helpless  in  bed ;  muscles  all 
relaxed  ;  breathing  stertorous,  30  per  minute  ;  foam  from  mouth  tinged 
with  blood  ;  pupils  equal  and  widely  dilated  ;  eyes  not  at  all  staring  ; 
face  not  abnormal  in  color.  Pulse  1 20.  After  a  little,  breathing  became 
natural,  first  taking  on  a  sighing  character.  Patient  then  became 
slightly  excited,  and  needed  to  be  held  down  in  bed.  The  fit  lasted 
seven  minutes,  and  w'as  followed  by  excitement,  then  stupor,  during 
which  the  patient  kept  smiling.  Had  quite  recovered  twenty  minutes 
after  the  fit,  but  felt  weak.  Patient  broke  the  glass  during  the  fit,  so 
temperature  was  not  obtained." 

2'jfh,  2.30  A.M.  Was  asleep,  when  gave  a  slight  cry  ;  right  hand 
tightly  clenched  ;  very  slight  clonic  movement,  followed  by  rising 
in  bed. 

2.31  A.M.  No  cry;  muscles  of  face  worked  violently;  tonic  con- 
traction of  body,  followed  by  clonic  of  both  legs,  but  rigidity  of 
arms;  teeth  closely  shut,  yet  accompanied  by  movement  of  jaws; 
tongue  much  bitten,  and  foaming.  Respirations  40,  pulse  140.  Pupils 
greatly  dilated  ;  breathing  soon  became  deep  and  stertorous,  28  per 
minute,  and  continued  so  till  2.40  a.m.,  after  which  there  was  stupor 
for  seven  minutes. 

3.20  A.M.  Answered  intelligently  when  asked  questions,  but  for  one 
hour  after  fit  could  not  speak  distinctly.  Total  sleep  during  night, 
two  and  one-half  hours. 

2S//1.   Dressed  ;  scalp  flush  all  over ;  great  pulsation. 

30/A.  Pulsation  less. 

December  2.  More  depression  ;  less  pulsation. 

dth.  Collodion  dressing ;  pulsation  only  at  upper  part  of  depression. 

wth.  Depression  very  deep;  np  pulsation. 

I6//^.  Depression  filling  up;  complained  of  severe  pain  all  over 
head. 

\'^th.  Pain  less  severe. 
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20th.  Pain  gone. 

22d.  KBr  stopped. 

Patient  left  hospital,  not  having  had  any  fits  since  night  of  opera- 
tion.    Pulsation  stopped. 

August  18,  1 89 1.  Patient  reported  herself  to-day.  Has  been  quite 
well  ever  since  she  left,  except  two  slight  fits  one  night  in  March, 
which  she  thinks  were  caused  by  her  lying  on  the  site  of  the  injury. 
Is  perfectly  well  and  quite  able  for  her  occupation.  No  weakness  in 
arms  or  legs. 

Fits  following  on  Fracture  of  Base  of  Skull. — J.  W.,  aged 
thirty-six;  admitted  November  6,  1890.  Complaint:  Compound  frac- 
ture of  base,  followed  by  fits.  Patient  is  a  strong,  healthy-looking 
man;  family  history  is  good.  Patient  is  addicted  to  alcohol.  No 
other  accidents. 

The  injury  was  caused  by  a  fall  on  the  head  eight  months  ago,  /.  e., 
March,  1890.  He  fell  down  an  area  stair  in  London  Street  while 
drunk.  He  is  therefore  unable  to  tell  how  he  landed  ;  but  after  he 
recovered  there  was  a  slight  bruise  on  the  back  of  his  head.  On  the 
night  of  his  accident  he  was  admitted  to  Ward  6.  There  was  bleed- 
ing from  both  ears,  but  mostly  from  the  left.  There  was  nothing 
done,  and  the  discharge  from  the  ears  had  ceased  before  he  left.  He 
had  no  trouble  until  the  end  of  April,  or  beginning  of  May,  1890, 
following.  About  this  time,  when  coming  out  of  the  flue  of  a  furnace, 
after  workine^  all  the  afternoon  in  a  stoopmg  position  with  his  head 
low,  he  felt  his  head  swimming,  but  this  feeling  passed  off"  in  a  minute 
or  two.  After  this  he.  had  slight  fits,  which  continued  daily  till  the 
month  of  August.  He  saw  Dr.  Caird,  at  this  time,  on  account  of  the 
fits,  and  of  vertical  pain  in  his  head.  He  got  KBr,  and  this  gave  him 
complete  relief. 

About  the  middle  of  October,  he  had  been  drinking  rather  heavily 
during  the  week,  and  on  Saturday  he  had  several  slight  fits.  The 
same  occurred  on  the  following  Saturday,  and  on  the  Saturday  follow- 
ing he  had  a  very  heavy  drinking  bout,  and  next  Thursday  was  admit- 
ted to  the  Infirmary. 

Present  state :  November  7,  1890.  From  November  6th  to  the  15th 
patient  never  had  less  than  three  fits  per  day.  On  the  i6th  had  only 
one,  on  17th  two.  He  is  unaware  of  the  approach  of  the  fits,  except 
that  a  bad  smell  starts  in  mouth.  During  the  fits  the  taste  and  smell 
continue ;  the  lips  move  in  a  sucking  manner  and  smack  ;  tongue  also 
moves.  There  is  slight  twitching  on  the  right  side  of  the  mouth,  and 
a  tingling  sensation  in  the  fingers  of  the  right  hand  and  toes  of  right 
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foot.  Patient  says  the  sensation  is  the  same  as  if  the  hand  and  foot 
were  sleeping.  The  hands  are  fixed,  but  are  not  rigid,  and  can  be 
placed  in  different  positions.  The  right  hand  and  foot  always  work  up 
and  down,  and  patient  says  this  relieves  the  tingling  sensation.  Pupils 
are  equally  dilated  ;  aphasia  is  very  pronounced.  The  patient  never 
loses  consciousness.  For  a  few  mornings  had  fits  for  six  hours,  with 
only  a  few  minutes'  intermission  between  each. 

On  November  7th  and  8th  the  urine  was  found  to  contain  sugar  in 
large  quantity.  On  the  14th,  after  a  week's  treatment,  the  amount 
was  much  less,  and  on  the  i8th  it  could  hardly  be  detected  at  all. 
Amount  passed  per  day  was  about  50  ounces. 

Treatment.  On  November  8th  blistering  fluid  painted  over  left  tem- 
ple ;  it  did  not  raise  a  blister,  and  an  old  fly-blister  was  then  applied. 
This  was  repeated  on  November  9th.  Also  given  the  following  on 
the  8th : 

B — Potass,  iodid ^ss. 

Potass,  brom 3j. 

Tr.  hyoscyam.    .......  3ij. 

Aq ad  ^vi. 

Sig. — 3SS,  t.  i.  d. 

Under  this  treatment  patient  gradually  improved.  From  the  loth 
to  the  14th  the  fits  were  very  numerous,  one  occurring  every  two  hours 
or  so.  After  the  14th  the  improvement  was  very  marked,  and  the  fits 
ceased  on  the  i8th.  There  was  no  recurrence,  and  on  the  24th  the 
medicine  was  stopped.  There  was  no  return  of  the  fits  until  December 
4th,  when  patient  had  a  very  severe  one.  He  had  for  two  nights  pre- 
vious been  sleeping  in  a  basket  on  the  floor,  and  he  believes  that  a 
cold  brought  on  by  this  was  the  cause  of  the  return. 

On  December  7th  had  a  slight  fit,  and  again  on  8th.  After  the 
return  on  the  4th  the  medicine  was  resumed,  but  was  discontinued 
next  day,  in  order  that  the  fits  might  be  observed. 

From  December  9th  to  17th  patient  has  had  fits  almost  every 
night.  These  fits  come  on  about  10.30  p.m.  The  fit  on  December 
4th  was  seen  by  Dr.  Young,  who  makes  the  following  note  : 

"  For  some  minutes  before  the  actual  fit  came  on  the  lips  and  mouth 
smacked  in  the  old  manner.  The  patient  then  became  restless  and 
threw  himself  to  the  left  side  of  the  bed. 

"  His  right  arm  and  leg  were  drawn  up  and  did  not  move,  while  the 
left  arm  and  leg  moved  up  and  down,  and  he  clutched  at  the  bed- 
clothes, the  hand  being  soon  rigidly  clenched.     The  pupils  were  nor- 
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mal,  but  both  eyeballs  were  drawn  to  the  left  side.  The  muscles  of 
the  face  drew  the  mouth  and  left  eyelid  down  and  to  the  left  side. 
The  fit  passed  off  gradually,  and  the  patient  did  not  bite  his  tongue, 
though  the  teeth  were  closely  shut.  He  generally  passes  into  an 
ordinary  sleep,  and  knows  nothing  about  the  fit  the  next  morning. 
On  this  occasion  he  was  wakened,  and  the  aphasia  was  seen  to  be 
very  marked.  He  was  unable  to  articulate  his  name  for  some  time. 
Next  morning  he  remembered,  in  a  hazy  sort  of  way,  being  asked  his 
name,  etc.  Before  each  fit  his  face  becomes  blanched,  and  after,  it  is 
generally  of  a  livid  color.     During  this  fit  the  pulse  was  124." 

Medicine  resumed  and  fits  cease.  He  left  for  Ward  3 1  on  January 
5th,  to  be  under  medical  observation. 

While  in  Ward  31  patient  had  from  three  to  four  fits  per  week. 
While  there  patient  had  a  roaring  in  his  ears,  which  preceded  the  bad 
smell  and  taste.  There  never  was  any  disturbance  of  vision.  Aphasia 
was  present  in  all  the  fits,  and  remained  for  some  time  after  the  fit  was 
over.  It  passes  off  gradually,  and  there  is  no  trace  of  it  between 
the  fits. 

Motor  phenomena :  smacking  of  lips,  clonic  winking  of  both  eye- 
lids ;  whole  right  side  of  face  similarly  convulsed  ;  mouth  drawn  to 
right  side.  In  the  severe  fits  there  is  conjugate  deviation  of  head  and 
eyes  to  the  right.  When  fits  are  more  severe  the  right  arm  is  con- 
vulsed, as  well  as  the  face,  etc.,  and  in  the  most  severe  the  whole 
body  is  affected. 

Readmitted  to  Ward  13  on  February  27,  1891.  Was  operated  on 
by  Prof.  Chiene  on  March  4th. 

Three  days  previous  head  was  shaved  and  purified  with  carbolic  acid 
solution ;  again  shaved  and  purified  on  morning  of  operation. 

Patient  took  chloroform  very  badly,  and  was  kept  under  with  great 
difficulty. 

A  semilunar  incision  was  made  on  the  left  side,  extending  from  an 
inch  behind  the  exterior  angular  process  to  the  posterior  part  of  the  tem- 
poral bone.     Periosteum  and  flap  separated  and  reflected  downward. 

A  portion  of  bone  was  removed  over  the  lower  end  of  the  fissure  of 
Rolando  by  means  of  Politzer's  gouge  and  hammer.  The  opening 
so  made  was  enlarged  with  the  gouge  forceps.  The  dura  exposed  was 
found  to  be  healthy,  and  it  did  not  bulge  unduly.  The  brain  pulsated. 
This  being  the  case,  it  was  decided  not  to  open  the  dura,  but  trust  to 
relief  of  tension.  Periosteum  stitched  with  catgut,  and  the  skin  flap 
with  horsehair.     No  bone  planted.     Dressed  and  sent  back  to  bed. 
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March  5.  Wound  dressed  by  Prof.  Chiene,  and  was  looking  quite 
healthy. 

dth.  Patient  had  rather  a  bad  fit  at  3  p.m.  At  first  there  was  con- 
vulsion of  the  right  side,  but  it  soon  became  general  all  over  the 
body.     Next  day  he  had  none. 

%th.  One  slight  fit. 

(^th,  loih,  wth.  One  slight  fit  each  day. 

\2th.   Had  three  slight  fits. 

XT^th.   Had  two  slight  fits. 

14///.  Had  two  fits.  In  one  the  eyes  and  head  were  deviated  to  the 
right;  bilateral  twitchings  of  corners  of  mouth  and  eyes';  aphasia 
marked ;  smacking  of  the  tongue  in  the  mouth. 

15/!^.  He  had  four  fits  in  succession.  Dressed  wound — quite 
healed,  and  gave  the  appearance  of  an  hsematocele  underneath, 
otherwise  looking  quite  healthy. 

Since  the  operation  patient's  general  health  has  been  good,  and  he 
takes  his  food  well.  All  the  fits  since  the  operation  have  been  during 
the  day,  while  before  the  operation  the  fits  were  most  frequent  at  night 
or  in  the  early  morning. 

April.  Of  late  the  fits  have  been  more  frequent,  but  present  similar 
characteristics  to  those  already  described. 

']th.  Was  again  operated  on  by  Prof.  Chiene.  He  opened  into  the 
brain  over  the  temporo- sphenoidal  lobe  through  the  old  cicatrix.  This 
lobe  of  the  brain  was  very  freely  probed  with  the  finger,  taking  away 
small  pieces  of  it.  Stitched  up  and  dressed  ;  tubes  put  in.  Had  to 
be  dressed  the  same  night,  as  the  discharge  was  through. 

Zth.  Dressed,  as  discharge  was  through  ;  tubes  removed.  The 
bromide  has  been  continued  since  the  operation.  He  is  steadily 
improving,  and  seems  brighter  than  before  the  operation. 

^th.  Still  improving  and  feels  inclined  to  do  anything — get  up, 
read,  etc. 

\2th.  Not  sleeping  so  well,  and  complains  of  a  peculiar  taste  in  his 
mouth,  like  chloroform. 

\2,th.  Had  first  fit  since  operation.  Began  with  sweating;  then 
conjugate  deviation  of  head  and  eyes  to  right,  with  movement  of 
whole  body  to  that  side ;  was  unconscious ;  speech  lost,  and  after- 
ward inarticulate ;  smacking  of  lips,  but  no  bad  taste  or  smell ;  no 
roaring  in  ears ;  no  numbness  of  fingers  or  hand.  Same  day  had  a 
similar  fit,  but  much  slighter. 

14//?.   Another  slight  fit — similar,  except  head  and  eyes  to  left. 

Am  Surg  4 
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i8///.  Dressed;  had  slight  fit  after  ;  head  and  eyes  to  left;  clonic 
spasm  of  muscles  on  right  side  of  face ;  no  jerking  of  arm  noticed. 

22d.  Dressed  by  Prof.  Chiene.  There  was  a  hernia  cerebri,  which 
was  probed. 

2yi.  Dressed  ;  swelling  diminished  a  little ;  had  a  slight  fit. 

After  this  fits  were  more  frequent. 

2Zth.  One. 

29M.  One ;  head  turned  to  left,  also  the  eyes ;  twitchings  of  left 
side  of  face  ;  violent  clonic  spasm  of  left  arm  and  left  leg,  very 
slight  of  right.  As  he  came  out  of  fit  the  eyes  were  turned  to  the 
right,  and  the  pupils  equally  and  widely  dilated ;  foaming  at  mouth. 
Patient  was  very  dull  after  fit  passed  off,  and  aphasia  was  complete. 
Could  not  write  his  name,  evidently  from  want  of  coordination  of  the 
fingers.  No  paresis  of  fingers  or  hand.  When  he  smiled,  corner  of 
mouth  was  drawn  to  left  side. 

May  2.  Had  three  fits,  and  same  on  May  3. 

5//^.  Wound  dressed  and  rubbed  with  Cu^O^.  After  this  date  patient 
had  fits  each  day. 

xa^th.  Given  1511^^  ext.  ergotae  liq.,  thrice  daily.  Has  been  getting 
KBr  all  along. 

Urine  on  May  15th  contained  nothing  abnormal;  no  sugar.  Same 
on  May  2 2d  and  29th,  and  on  June  12th,  i8th,  19th,  26th,  and  on 
July  5th. 

June  18.  Patient  is  in  much  the  same  condition. 

July  17.  Since  last  entry  has  had  two  to  three  fits  each  day,  usually 
in  the  morning. 

22^.  Examined  by  Dr.  Home  as  to  condition  of  senses. 

Touch,  taste,  and  temperature  senses  normal. 

Reflexes.  No  ankle  clonus;  knee-jerk  extremely  well  marked  on  both 
sides ;  cremasteric  well  marked  on  left  side ;  abdominal  well  marked 
on  right  side. 

Hearing.  Hears  a  watch,  but  on  right  side  cannot  hear  it  at  all  if 
placed  against  skull  on  left  side. 

Smell  entirely  absent  on  left  side ;  slightly  present  on  right. 

Sight  is  quite  normal. 

2\st.  Patient  left  hospital  to-day.  He  has  regularly  each  day  two 
or  three  fits,  the  first  of  which  is  the  most  severe,  but  all  are  slight, 
and  he  scarcely  needs  to  sit  down  with  them  ;  are  preceded  by  a  queer 
feeling  in  stomach,  and  queer  smell  in  right  side  of  nose.  Hardly 
any  symptoms  during  fits. 
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Patient  reported  himself  on  August  14th.  Since  leaving  the  hospital 
the  fits  have  been  less  frequent  and  very  slight,  and  patient  feels  quite 
well  every  way.  He  has  not  taken  any  medicine  since  he  left  the 
hospital.  "^ 

Epileptiform  Convulsions. — J.  G.,  age  fourteen  years.  Admitted 
June  23,  1 89 1. 

Family  history  is  good.  His  mother  had  several  abortions,  but  these 
are  not  indicative  of  a  specific  tendency.  There  was  great  difficulty 
in  the  labor  when  patient  was  born ;  his  head  was  large,  and  forceps 
had  to  be  applied. 

No  history  of  any  fall  or  accident.  Patient  was  a  strong,  healthy 
baby  until  teething  commenced,  when  he  had  several  convulsive 
seizures.  After  that,  however,  he  completely  recovered,  and  had  no 
more  fits  until  he  was  about  eight  years  of  age,  when  they  returned, 
and  have  continued  more  or  less  ever  since. 

No  history  of  any  accident  at  all  likely  to  be  associated  with  the 
convulsions  is  discoverable. 

There  are  a  great  many  cicatrices  on  his  head,  but  these  were  all 
received  in  consequence  of  falls  during  his  seizures.  No  depression 
or  asymmetry  can  be  made  out. 

The  fits  have  varied  much  in  frequency,  occasionally  being  almost 
continuous,  at  other  times  a  long  interval  between — seldom,  however, 
more  than  a  week  without  one  or  more  fits. 

According  to  the  mother,  patient  is  the  cleverest  of  the  family ; 
always  did  well  at  school,  obtaining  a  prize  in  arithmetic,  at  which 
she  considers  him  to  be  specially  brilliant. 

On  admission  patient  was  not  specially  watched,  but  a  special  nurse 
was  got  on  the  29th. 

His  eyes  were  examined  by  Dr.  Mackay,  who  gave  the  following 
report :  Myopia ;  pupils  react  to  accommodation ;  right  pupil  reacts 
more  to  light  than  the  left ;  left  disk  rather  gray  and  slightly  hy- 
peraemic ;  right  disc  well  defined ;  large  physiological  cup ;  no 
pathological  change  in  fundus,  but  vision  defective — nystagmus  and 
divergence. 

His  other  special  senses  are  normal ;  other  senses  also  normal ;  no 
paralysis  could  be  made  out. 

On  admission  he  was  having  something  like  four  or  five  fits  per  day ; 
these  increased  in  number  to  an  alarming  extent,  and  some  days  he 
had  as  many  as  twenty-seven  fits  in  the  twenty-four  hours.     The  fits 
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occurred  at  wonderfully  regular  iatervals,  so  that  one  could  often 
foretell  very  accurately  when  a  fit  might  be  expected. 

From  the  description  of  fits  seen  by  Dr.  Home  and  the  special 
nurses,  the  following  might  be  taken  as  a  sort  of  typical  fit : 

Patient  never  had  any  warning  as  to  when  a  fit  might  be  expected. 
None  of  the  fits  were  ushered  in  by  a  cry.  The  fits  invariably  com- 
menced on  the  right  side,  but  the  particular  part  seemed  to  vary ;  but 
probably  this  was  due  to  want  of  proper  observation  on  the  first  occa- 
sion on  which  they  were  watched.  Thus,  on  June  30th,  12.10  a.m., 
the  following  note  is  made  :  "  Patient  asleep,  right  forearm  and  hand 
lying  across  his  abdomen,  when  the  following  series  of  movements 
occurred  :  his  right  hand  and  forearm  were  raised  entirely  from  his 
abdomen ;  eyelids  opened  ;  eyes  oscillated  laterally ;  head  and  eyes 
turned  to  right  side."  This  seemed  to  point  to  the  fit  beginning  in 
the  hand.     These  movements  were  observed  in  all  the  fits. 

On  July  \st,  12.15  A.M.,  the  following  note  is  made:  "Patient 
asleep  ;  eyelids  separated  about  one-quarter  of  an  inch,  allowing  eye- 
balls and  pupils  to  be  observed  ;  eyeballs  moving  constantly ;  pupils 
variable ;  the  movements  of  eyeballs  seemed  to  be  quite  definite. 
First  quiescent  stage:  axis  nearly  parallel ;  pupils  contracted;  a  sudden 
or  slow  deviation  to  the  right  occurs,  with  slight  dilatation  of  pupils. 
Eyeballs  then  slowly  travel  back  to  quiescent  position — sometimes, 
however,  being  again  jerked  to  right  before  recovering  this  position, 
at  other  times  passing  beyond  it  to  left,  then  either  returning  or  being 
jerked  suddenly  to  the  right  again  ;  occasionally,  also,  head  slightly 
deviated  to  the  right.  These  movements  have  been  watched  for  sev- 
eral minutes ;  then  on  one  occasion  the  eyes  were  deviated  strongly 
to  the  right,  the  pupils  being  away  up  in  the  angle;  attempt  to  resume 
normal,  but  jerked  back  ;  twitchings  of  eyelids  and  orbicularis ;  head 
to  right  and  movements  of  arm." 

1.33  A.M.  Special  attention  directed  to  eyes.  For  some  time  pre- 
vious, eyes  have  remained  quiescent ;  eyelids  separated  as  before ; 
patient  asleep;  pupils  dilated  widely  and  suddenly;  eyes  jerked  a 
little  to  right,  then  resumed  normal  position. 

1.45  A.M.  Dilatation  of  pupils;  slight  deviation  of  eyes  and  head 
to  right. 

1.55  A.M.  Hand  extended  at  wrist,  and  extension  of  toes  almost  at 
same  moment — simply  a  single  spasm.     No  movement  of  eyes. 

1.59  A  M.   Flexion  of  forearm;  extension  of  toes. 
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1.60  A.M.  Eyes  turned  slowly  up  and  to  right ;  pupils  dilated  ;  head 
to  right. 

2.2  a;m.  Twitchings  of  tongue  on  right  side. 

2.3  A.M.  and  2.4  A.M.  Twitchings  of  tongue  on  right  side  repeated. 

2.5  A.M.  Lower  jaw  drawn  up,  then  mouth  opened. 

2.6  A.M.  and  2.7  A.M.  Twitchings  of  tongue  on  right  side. 

2.9  A.M.  Twitching  of  tongue  to  right,  mouth  closely  shut;  arm 
raised  from  bed,  and  forearm  flexed  Almost  immediately  thereafter, 
and  while  the  mouth  was  still  shut,  the  pupils  became  widely  dilated ; 
eyelids  raised ;  eyelids  turned  up  and  to  right ;  head  to  right  also,  at 
the  same  time  almost ;  arm  gradually  raised  up  in  the  air  again,  and 
alternate  flexion  and  extension  of  fingers  and  thumb  occurred ;  then 
arm  gradually  brought  down,  the  fingers  becoming  firmly  clenched 
over  the  thumb ;  toes  of  foot  strongly  flexed  and  foot  inverted ;  leg 
extended  and  gradually  abducted  ;  right  side  passes  into  a  tonic  spasm, 
and  patient  is  drawn  completely  over  to  the  right ;  quite  an  appre- 
ciable interval  before  left  side  was  attacked — in  fact,  after  tonic  spasm 
had  commenced  on  the  right  side ;  first  twitchings  of  foot  and  leg 
passing  up  to  arm  and  head ;  clonic  spasm  set  in  on  right  side  and 
tonic  on  left,  a  curious  cackling  noise  being  produced ;  tongue,  as  a 
rule,  bitten ;  patient  unconscious  for  some  time  after  and  breathing 
heavily.  After  return  of  consciousness  he  is  unable  to  speak  properly, 
and  cannot  write,  but  can  grasp  one  hand  quite  firmly.  He  says  he 
does  not  remember  about  the  fits,  on  recovery. 

Treatment  and  progress.  July  2.  Patient  was  put  on  large  doses 
of  KBr,  20  grains  every  three  hours,  to  which  was  added  large  doses 
of  KI  several  days  after.  In  spite  of  this  the  fits  continued  to  be  very 
numerous  until  July  9th,  when  they  were  reduced  to  about  four  or  five 
per  day. 

\2th.  Was  operated  on  by  Prof.  Chiene.  Three  days  previous  to 
operation  head  shaved  and  purified,  and  antiseptic  poultice  applied ; 
while  being  put  under  chloroform  patient  had  three  fits.  Trephined 
over  middle  of  fissure  of  Rolando  with  large  trephine;  great  hemor- 
rhage from  diploic  veins  temporarily  stopped  by  plugging.  Politzer's 
gouge  and  chisel  then  used  until  the  gouge  forceps  could  be  got  in ; 
skull  very  thick,  about  one-half  inch ;  dura  exposed  and  found  not 
to  pulsate.  Part  exposed  had  a  peculiar  glistening  appearance  like  a 
cyst,  but  was  found  afterward  to  be  a  very  pale  colored  vein.  More 
bone  removed  in  an  upward  and  backward  direction  until  the  brain  was 
felt  to  pulsate.     Brain  then  punctured  with  a  Graefe's  knife  in  two 
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places,  but  nothing  discovered.  Bleeding  from  bone  stopped  by  the 
points  of.  safety-pins  hammered  in  and  left.  Dura  stitched  ;  fragments 
of  bone  replaced. 

Bromide  continued  until  July  15th. 

iph.  Slight  fit;  rolling  up  of  eyes. 

icfth.  Slight  fit. 

20th.  Wound  dressed,  and  found  to  be  perfectly  healed. 

21st.  Two  slight  fits. 

2'jth.  Ten  fits. 

2%th.  Twelve  fits.  These  were  supposed  to  be  due  to  the  excite- 
ment caused  patient  by  bringing  in  another  patient  into  the  ward. 

31J/.  Had  two  slight  fits. 

August  I.  Dressed  and  stitches  taken  out. 

2(i.  Two  slight  fits. 

^th.  Patient  left  the  hospital.  He  is  much  brighter  since  the  opera- 
tion, and  takes  notice  of  everything  going  on  around  him.  He  is  a 
little  weak,  but  walks  better  each  day. 

14//^.  Patient  reported  himself.  He  walked  up  from  Stockbridge 
by  himself.  He  is  looking  very  well,  and  says  he  has  not  had  a  fit 
of  any  kind  since  he  left  the  hospital. 

I  have  also  the  report  of  a  case  of  otitis  media  with  pysemia. 

Middle  Ear  Disease  with  Subsequent  and  Consequent  Pyemia. 
— J.  W.,  thirty-five  years  of  age;  engine-driver.  Admitted  May  19, 
1890.     Died  May  29,  1890. 

Family  history.    Good. 

Previous  health.  Very  good,  but  was  greatly  troubled  with  headache, 
toothache,  and  gumboils  all  last  winter. 

History  of  present  illness.  On  April  27,  1890,  his  ear  began  to  run. 
He  had  pain  in  it  for  some  time  before  this,  and  is  said  to  have  put 
a  husk  of  corn  into  the  meatus.  He  himself  attributes  the  condition 
to  a  cold.  Had  to  come  home  from  v/ork  on  the  28th.  Saw  a  doc- 
tor, who  ordered  poulticing  and  syringing,  but  pain  became  gradually 
worse  and  worse.  About  the  12th  of  May  patient  "  went  off  his  head," 
could  not  be  kept  in  bed,  and  talked  a  lot  of  nonsense.  On  the  13th 
was  aphasic.  Paralysis  of  right  arm  on  14th  and  of  right  leg  on  15th. 
He  is  able  to  say  "yes"  and  "no,"  and  if  once  started  he  keeps 
on  saying  them  for  some  time,  and  it  is  difficult  to  get  him  stopped. 
When  a  stranger  comes  into  the  room  he  perspires  all  over.  He  also 
keeps  either  laughing  or  crying. 
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Right  foot  swollen  to  knee ;  this  noticed  first  about  May  15th. 

No  change  has  taken  place  since  May  i6th.  Bowels  have  not 
moved  since  15th.     Urine  passed  in  bed  unwittingly. 

On  night  of  i6th  had  nine  fits — general  spasms — the  first  three  in 
twenty  minutes.  Eyes  were  turned  quite  around  to  the  right  and  the 
mouth  partly  so.  Limbs  became  rigid  and  he  never  moved  except  a 
shiver  all  over.  Has  had  a  similar  fit  once  since.  Had  no  local  fits 
at  all  before  the  paralysis. 

May  19.  Dr.  Fitzgerald  aspirated  abscess  over  the  mastoid  and 
got  a  considerable  amount  of  pus.  Patient  then  removed  to  Ward 
13.  Took  plenty  of  milk  before  admittance.  12  p.m.  Aphasia 
marked,  with  paresis  of  right  arm.  Pupils  equal  and  reacting  well  to 
light.  At  12.25  A.M.,  was  operated  on.  Scalp  shaved  and  purified 
above  left  ear.  Incision  two  and  one-half  inches  long  made  in  trans- 
verse direction  of  head,  and  from  middle  of  this  a  short  (one-third  inch) 
incision  made  forward.  Trephined  above  left  ear.  On  removing 
disc  of  bone  dura  bulged  but  slightly;  pulsation  not  visible,  but  dis- 
tinctly felt  by  finger.  Dura  incised  and  some  thick,  shreddy  pus  es- 
caped. Graefe's  knife  then  passed  in  all  directions,  but  no  more  pus 
obtained . 

Wound  carefully  syringed  out,  and  upper  two-thirds  and  anterior 
part  stitched  up.  Dressed — iodoform  gauze  and  wool.  Abscess  of 
neck  then  opened  and  was  found  to  extend  inward  to  transverse  pro- 
cess of  vertebrae  and  downward  under  right  mastoid  until  two  inches 
from  clavicle. 

Mastoid  then  gouged  and  free  communication  established  through 
the  middle  ear.     Syringed  out  and  left  exposed. 

Progress.  May  20.  Wound  on  head  dressed.  Ear  syringed.  Ab- 
scess in  neck  stuffed. 

Used  both  hands  to  grasp,  but  left  hand  still  weak.  Would  not 
protrude  tongue. 

2\st.  Dressed.     Abscess  stuffed.     Merely  answers  "yes  "  or  "  no." 

22^.  Abscess  opened  over  right  internal  malleolus.  Dressed.  Ear 
syringed  every  two  hours.     Began  to  move  right  arm  a  little. 

23^.  Syringed  every  two  hours.  Answers  monosyllables.  Noticed 
things  more  quickly.  Asked  for  a  "drink  of  water"  at  3  p.m.,  and 
"  of  milk"  at  7  p.m. 

24//%.  Restless  during  night  and  tried  to  get  out  of  bed.  Syringed 
as  before.  Gave  his  name  distinctly  on  being  asked,  and  put  out  his 
tongue.     Had  much  pain. 
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25M.  Speaking  more  sensibly.  Recognized  his  brother.  Still  talks 
nonsense  at  times.  Rigor  at  9.30  p.m.,  which  lasted  eight  minutes. 
Slept  five  hours  altogether  and  has  been  very  restless  rest  of  time. 

2(ith.  Brighter ;  still  restless.     Swelling  appeared  over  right  wrist. 

27M.  Speaking  more  distinctly.  Keeps  crying  and  complains  of 
great  pain.     Pupils  greatly  dilated  at  night. 

2%th.  Speaking  better.  Tongue  very  dry,  but  furring  less.  Teeth 
dry  and  clean  for  first  time  since  operation.  Pupils  both  normal. 
Swelling  on  arm  diminished  under  poulticing.  Still  passing  urine  in 
bed.  Very  childish  and  whines  a  great  deal.  Had  bromides  and 
morphine.     Very  dull  in  evening  and  scarcely  recognized  anyone. 

29//%.  In  evening  was  fairly  sensible,  but  very  emotional — whining 
like  a, child.  Recognized  his  wife  until  the  afternoon,  when  he  be- 
came dull,  but  restless.  Pulse  very  fast  (140)  and  very  weak.  Some 
slight  oedema  of  bases  of  lungs.  Lost  all  consciousness  at  7.30  p.m.,  his 
face  ashen-gray  in  appearance;  eyes  sunk,  and  pulse  still  remained  very 
rapid  and  weak.  Vomiting  became  marked — effortless,  without  retch- 
ing ;  nothing  could  be  retained,  and  later  the  vomiting  became  coffee- 
ground  in  character. 

Ether  and  strophanthus  were  injected,  but  had  no  effect  on  the  pulse. 
Died  at  10  p.m.,  apparently  from  failure  of  heart's  action. 

Reports  from  Bacteriological  Laboratory.  May  23,  1890.  Urine 
from  J.  W.  "  contains  no  albumin  in  any  quantity.  There  are  some 
epithelial  tube-casts,  some  catarrhal  cells,  and  a  few  bacterium  urinae." 

May  20,  1890.  I.  "Pus  from  neck  contains  microc6cci,  some 
few  bacteria  and  streptococci." 

2.  "  Pus  from  brain  contains  many  streptococci." 

3.  "  Pus  from  internal  malleolus  contains  many  streptococci.  In 
addition,  however,  there  is  in  each  case  a  suggestion  of  tubercular 
disease." 

Post-mortem  report.  Rigor  mortis  in  both  upper  and  lower  limbs ; 
small  lividity.  There  is  a  blister  over  the  left  external  malleolus,  slight 
extravasation  on  dorsum  of  same  foot,  also  a  slight  fulness  of  the  tis- 
sues in  front  of  right  wrist.  The  centre  of  the  incision  in  the  scalp  is 
one  and  a  half  inches  behind  the  orbital  angle  and  two  inches  above 
the  external  auditory  meatus,  one  and  a  half  inches  above  the  zygoma. 
The  upper  half  is  closed,  the  lower  half  granulating.  Behind  the 
ear  an  incision  leads  down  to  carious  bone. 

The  left  parietal  bone  has  been  trephined  (half-inch  diameter)  behind 
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the  middle  meningeal.  There  is  a  small  hernia  cerebri.  The  superior 
longitudinal  sinus  is  free  from  clot.  There  is  a  thick  layer  of  granu- 
lation under  the  dura  mater  on  the  left  side,  also  a  thick  layer  of 
purulent  lymph  overlying  the  following  convolutions,  which  include 
all  the  motor  regions,  viz.,  posterior  ends  of  the  three  horizontal 
frontal  convolutions  ;  all  the  ascending  frontal  and  ascending  parietal, 
except  a  small  piece  of  the  latter  close  to  the  Sylvian  fissure,  and  the 
greater  part  of  postero-frontal.  This  caused  a  depression  one  inch 
deep  over  the  parts  named,  and  lay  in  the  subdural  space.  It  was 
caused  by  suppuration  of  the  inner  surface  of  the  dura  mater  and 
was  not  ordinary  meningitis. 

The  anterior  half  of  the  upper  and  one-third  of  middle  frontal 
convolutions  were  similarly  depressed,  and  also  the  temporo-sphenoidal 
convolution. 

In  the  right  hemisphere  the  under  surface  of  the  dura  and  upper  of 
pia  and  arachnoid,  dry  and  glazed ;  the  convolutions  flattened  a 
little  and  the  sulci  partly  effaced. 

Frontal  lobe  purulent,  also  over  half  the  under  surface  of  the  parietal 
region  two  and  one-quarter  inches  over  the  parallel  sulcus,  and  over 
the  upper  surface  of  occipital  lobe  about  one-half  inch  from  the  middle 
going  outward  and  one-half  inch  behind.  The  great  horizontal  fissure  is 
bulged  to  the  right  (compression).  The  dura  in  all  these  lymph  areas 
shows  granulating  tissue  thickening.  The  left  lateral  sinus  in  all  its 
length — for  one  inch  posteriorly — contains  an  old  thrombus  (not  full) 
showing  softening  from  behind  the  petrous  portion  of  the  temporal 
bone.  The  right  lateral  sinus  contains  fluid  blood.  There  is  no 
suppuration,  except  of  the  dura  mater.  The  mastoid  cells  contain 
milky  pus. 

The  left  pleural  cavity  contains  one  once  of  blood-stained  fluid. 
The  right  is  obliterated  by  loose  connective  tissue. 

The  pericardial  sac  contains  one  and  a  half  ounces  of  straw-colored 
fluid. 

In  the  superior  cava  is  a  small  ante-mortem  clot.  The  right  auricle 
contains  fluid  blood.  The  aortic  and  pulmonary  valves  crumbling. 
The  rest  is  normal ;  no  blood  stain  on  endocardium.  Left  ventricle 
slightly  hypertrophied.  Heart  weighs  twelve  ounces.  Right  ventricle 
fairly  consistent.  Left  lung  weighs  twenty  ounces.  Old  abscesses  and 
many  hemorrhages  under  pleura.  No  pyaemic  abscesses.  Right  lung 
weighs    two    pounds    five    ounces.       Many    hemorrhages    under    the 
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pleura ;  both  lobes  congested  and  oedatemous.  Lungs  engorged  with 
fluid  blood. 

Liver,  four  pounds  nine  ounces ;  soft,  fatty,  and  a  little  cloudy. 
Spleen  five  ounces,  subnormal,  capsule  wrinkled,  no  sign  of 
hypersemia. 

Kidney,  left,  eight  ounces,  capsule  strips  easily;  right,  eight  ounces, 
capsule  strips  easily. 

Capsule  leaves  smooth,  mottled  surface.  Cortex  is  enlarged  and 
glomeruli  injected. 

Conclusion  deduced  from  post-mortem  was  that  death  was  due  to 
sepsis. 

In  connection  with  the  subject  of  tumors  of  the  brain,  I  will  present 
the  following  two  cases  : 

Tumor  of  Brain. — J.  W.  F.,  age  twenty-two  years.  Admitted 
January  21,  1891,  complaining  of  pain  in  head  and  beating  in  his  ears. 

Family  history  is  very  good.  Patient  had  hydrocephalus  shortly 
after  he  was  born,  but  his  father  says  he  got  quite  better  in  a  year. 
All  his  life  he  has  been  subject  to  headaches — the  attacks  lasting  from 
one  to  three  days — and  during  them  he  was  unfitted  for  any  work. 
These  attacks  come  on  five  or  six  times  a  year. 

Five  years  ago  he  fell  on  the  ice,  striking  his  left  frontal  region ; 
he  was  insensible  for  four  days  after,  and  was  unable  to  resume  work 
for  six  weeks.  Since  this  happened  the  headaches  have  been  more 
frequent  and  more  severe  than  before. 

Time  and  mode  of  origin  of  present  illness.  About  twenty  months 
ago  patient  was  attacked  with  a  very  severe  pain  in  the  left  frontal 
region  ;  this  pain  lasted  about  three  weeks,  during  which  patient  was 
often  insensible  and  raving.  The  pain  stopped  quite  suddenly  one 
morning,  and  he  was  able  to  do  a  little  work  about  the  farm.  After 
this  he  suffered  from  slight  headaches,  but  these  did  not  prevent  his 
working. 

Six  months  ago  he  was  again  attacked  with  the  severe  headache  as 
before,  but  it  has  lasted  ever  since.  He  lapses  off  into  insensibility 
from  periods  varying  from  a  few  minutes  to  a  day. 

Patient's  hearing  has  improved  since  eighteen  months  ago.  His 
sight  has  got  poor,  especially  for  distant  objects,  since  the  beginning 
of  present  illness ;  but  six  months  ago  he  suddenly  lost  the  sight  of 
his  left  eye,  and  two  days  later  that  of  his  right. 

During  the  last  six  months  he  has  had  fits  of  jerking  of  his  right 
arm  and  leg ;  face  is  not  affected.     Jerking  lasts  a  few  minutes,  and 
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comes  on  irregularly ;  some  days  patient  is  quite  free,  and  on  other 
days  he  has  several  attacks. 

There  was  no  loss  of  power  in  parts  affected  ;  has  had  a  beating  in 
his  right  ear  for  the  last  twenty  months. 

Vomiting  has  occurred  since  the  fall  on  the  ice ;  it  occurred  at 
irregular  intervals,  and  had  no  relation  to  food  taken.  Since  he  was 
five  years  old,  his  father  says,  he  has  had  a  waxy  discharge  from  both 
ears,  and  he  has  also  been  very  deaf. 

State  on  admission.  Patient  usually  lies  on  his  back,  and  often  rolls 
his  head  about  and  moans.  Pain  is  constantly  present  over  the  frontal 
region,  especially  on  the  left  side ;  it  is  worse  at  times,  and  shoots 
backward  to  the  parietal  and  even  to  the  occipital  regions. 

Sensibility  to  touch.  Heat  and  cold  is  normal,  except  on  right  leg. 
Here  the  reaction  is  delayed,  and  this  most  markedly  over  right  foot, 
where  it  is  four  times  as  long  as  the  left. 

Sensibility  to paiti  also  delayed  in  the  same  way  over  right  leg. 

Sight.  Lost  in  both  eyes ;  cannot  tell  light  from  darkness.  Pupils 
react  sluggishly  to  light ;  left  pupil  is  smaller  than  the  right ;  move- 
ments of  eye  quite  free  in  all  directions.  Right  disc  is  very  pale ; 
edges  ill-defined;  a  "fuzzy"  whiteness  is  seen  at  entrance  of  optic 
nerve.  Arteries  smaller  than  normal.  Left  disc  similar  to  right,  but 
the  white  exudation  extends  further  from  the  margin  of  the  disc,  and 
there  are  several  small  hemorrhages  around  the  disc. 

Hearing  is  very  little  affected. 

Taste  is  almost  absent. 

Smell  also  absent. 

Organic  reflexes  all  normal. 

Patellar  reflex  increased  on  both  sides ;  ankle  clonus  markedly  in- 
creased on  the  right,  but  also  present  on  left.  The  slightest  movement 
of  right  or  left  arm  sends  the  hand  into  a  clonic  spasm. 

Intelligence  is  poor,  and  patient  has  always  been  dull.  Memory 
poor,  and  he  often  forgets  what  he  was  going  to  say  when  half  through 
a  sentence.  Speaks  well,  though  slowly ;  easily  understands  what  is 
said  to  him.     No  giddiness,  but  he  sleeps  extremely  badly. 

Head  shows  evidence  of  hydrocephalus.  On  percussion  there  is  a 
tender  spot  on  the  left  side  two  and  three-quarter  inches  from  middle 
line  of  skull,  and  one  and  three-quarter  inches  above  external  angular 
process.  The  tenderness  varies  from  time  to  time,  as  also  does  the 
exact  spot ;  it  goes  a  little  further  forward  or  a  little  higher,  but  never 
goes  backward. 
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Patient  cannot  walk  without  help. 

Nothing  abnormal  about  movements  of  tongue. 

Pulse  77;  breathing  17. 

Nothing  abnormal  in  the  urine. 

No  history  or  signs  of  any  specific  disease.  Ears  examined  by  Dr. 
McBryde,  who  says  there  is  nothing  in  them  to  account  for  the  con- 
dition. 

There  is  a  scar  on  left  side  of  head  seven  and  a  half  inches  back 
from  naso-frontal  articulation,  and  one  and  a  half  inches  from  middle 
line. 

Progress.  January  21.  Patient  had  a  cram py  feeling  last  night ;  it 
began  in  toes  of  left  foot,  and  spread  up  whole  of  left  side  of  body, 
but  did  not  cross  middle  line. 

2%th.  Similar  attack. 

February  2.  The  following  note  is  made  by  Dr.  Clarkson :  At 
1.25  A.M.  I  was  told  patient  had  slept  very  little  since  9.30  p.m.  He 
complained  of  great  pain  and  discomfort  about  his  left  ear.  The 
dressing  (which  was  put  on  to  purify  the  head  before  operation)  was 
taken  off  and  the  ear  looked  at,  but  nothing  was  found  to  account  for 
the  pain.  When  asked  to  localize  the  pain,  patient  did  not  seem  able 
to  do  so,  but  he  indicated  several  points  on  the  left  side  of  the  head, 
each  of  which,  he  said,  was  more  painful  than  the  others.  When  the 
dressing  was  replaced  he  lay  down  and  was  quiet  for  a  few  minutes, 
and  then  began  to  feel  all  over  his  left  hand,  to  rub  it,  and  to  weep. 
He  did  not  answer  when  asked  what  was  the  matter  with  him,  and 
seemed  much  confused.  He  readily  obeyed  definite  orders,  and  put 
out  his  tongue  or  placed  his  limbs  in  any  desired  position.  When 
asked  if  he  had  pain  he  said  "No,"  but  he  had  difficulty  in  articulating 
the  consonant,  and  made  it  with  his  lips  chiefly  (as  "Wo").  He  still 
answered  any  question  requiring  merely  yes  or  no  quite  correctly  and 
quickly,  but  he  had  difficulty  in  articulation.  He  apparently  could 
answer  no  question  requiring  a  longer  answer.  At  this  time  sensation 
was  good  all  over  face  and  limbs ;  a  few  minutes  later  he  apparently 
could  not  put  out  his  tongue,  and  when  asked  to  whistle  or  show  his  teeth, 
he  sat  up  in  bed  and  apparently  made  an  effort,  and  then  said  "  No." 
Then  he  ceased  to  give  any  sign  of  recognition  when  questioned,  and 
when  shaken  or  knocked  to  attract  his  attention  he  simply  shuddered 
all  over, 

1.37  A.M.  His  right  leg  began  twitching,  the  movement  taking  place 
chiefly  at  the  knee-joint.     The  patient  fell  back  on  his  pillow ;  then 
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the  left  leg  began  twitching  just  as  the  right  did,  and  almost  imme- 
diately clonic  spasm  appeared  in  the  right  arm,  the  hand  being 
clenched  and  relaxed,  and  slight  movements  of  flexion  and  extension 
taking  place  at  the  elbow ;  then  the  patient  was  still  for  a  moment  or 
two,  the  limbs  being  quite  relaxed ;  then  clonic  spasm  began  again 
simultaneously  in  the  two  lower  limbs,  and  immediately  afterward  in 
the  right  arm,  patient  apparently  quite  unconscious  all  this  time. 
Then  patient  was  twisted  violently  toward  the  left  side,  and  lay  quiet 
for  a  time  curved  in  that  direction,  with  his  left  cheek  on  the  shoulder. 
There  was  no  tonic  spasm.  Up  to  this  point  the  face  and  eyes  were 
not  affected,  but  now  the  right  angle  of  the  mouth  was  strongly  re- 
tracted and  pulled  down  by  a  tonic  spasm.  The  eyes  were  strongly 
directed  to  the  left  and  showed  fine  nystagmus.  The  pupils  were 
greatly  dilated,  but  not  more  so  than  before  the  attack.  The  tonic 
spasm  of  the  face  muscles  relaxed  and  the  breathing  became  stertorous ; 
then  the  tonic  spasm  reappeared,  pulling  back  the  right  angle  of  the 
mouth.  This  disappeared  again  in  less  than  a  minute,  and  patient 
lay  quite  still  and  quite  relaxed,  breathing  easily,  but  with  the  respira- 
tions rather  rapid  and  shallow.  The  eyes  w^re  still  directed  to  the 
left,  but  the  nystagmus  was  not  now  constant.  At  this  time  it  was 
noticed  that  every  part  of  patient's  body  was  simply  soaking  with 
sweat  and  felt  cold  and  clammy.  The  entire  fit  had  lasted  at  this  time 
just  ten  minutes,  and  now  patient  lay  quiet  for  a  minute  or  two.  He 
showed  the  first  signs  of  returning  consciousness  by  grunting  in  answer 
to  a  question  at  1.50  a.m.,  just  fifteen  minutes  after  first  convulsion. 
In  a  few  minutes  more  he  could  obey  orders,  and  when  asked  to  move 
his  legs  he  moved  the  left  alone.  When  asked  specially  to  move  the 
right  he  could  only  perform  limited  movements  at  all  the  joints,  and 
tried  to  assist  the  limb  with  his  hands.  The  grasp  of  the  right  hand 
was  markedly  weaker  than  the  left;  but  at  this  time,  2  a.m.,  vomiting 
came  on,  and  the  exact  strength  could  not  be  measured  until  2.10  a.m., 
when  the  two  hands  were  nearly  equal — left  78  lbs.,  right  74  lbs. — 
and  no  difference  in  the  grasp  could  be  felt.  The  vomiting  came  on 
suddenly,  without  warning,  and  the  retching  was  very  severe. 

2.15  a.m.  Patient  felt  much  better  and  was  al^e  to  answer  questions 
rationally.     He  then  promised  to  go  to  sleep. 

"jih.  Patient  was  operated  on  to-day  by  Prof.  Chiene.  A  semi- 
lunar incision  was  made,  convex  upward,  over  the  old  cicatrix, 
which  was  seven  and  a  half  inches  back  from  the  naso-frontal  articula- 
tion, and  one  and  a  half  inches  from  middle  line.     On  reflecting  flap 
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there  was  seen  a  small  depression  in  the  skull,  from  which  there  was 
free  oozing  of  blood.  This  depression  was  made  centre  of  trephine ; 
disc  of  bone  removed,  which  was  one  inch  in  diameter.  On  removing 
disc  the  dura  was  found  to  be  very  tense,  but  not  reddened.  On  in- 
cising the  dura  a  mass  of  tissue  protruded  through  the  wound ;  the 
anterior  part  of  this  mass  was  of  a  dark-grayish  color.  This  was  ex- 
amined by  Dr.  Bruce,  who  thought  it  to  be  part  of  a  glioma.  Mr. 
Chiene  removed  another  disc  of  bone  anterior  to  the  first  piece,  and 
more  of  the  mass  of  tissue  protruded.  As  the  tumor  was  not  encap- 
suled,  it  was  not  removed,  and  the  wound  was,  therefore,  closed  up. 
After  operation  the  pulse  was  io8  and  respirations  22,  and  pulse  much 
stronger  than  before  operation. 

8//i.  Was  sick  frequently  during  the  night.  When  told  to  raise  his 
right  leg  he  did  so  at  once,  but  appeared  to  have  no  power  in  the 
right  arm.  He  has  not  complained  of  pain ;  quite  conscious ;  no 
twitchings. 

()th,  2  A.M.  Had  a  tremor  of  body  and  legs — face  not  affected — 
occurring  at  intervals  of  from  two  to  five  minutes,  and  lasting  one- 
half  minute. 

\oth.  Had  a  good  night  and  slept  well. 

wth.  Both  eyes  swollen,  and  patient  stupid  and  sleepy;  has  ex- 
ternal strabismus  of  right  eye. 

i2/>^.  Eyes  very  painful  and  still  swollen;  he  speaks  more  clearly 
to-day. 

\T^th.  Unable  to  say  anything  but  "Yes"  and  short  words.  Right 
side  of  face  swollen  and  paralyzed  ;  eyelids  move,  and  there  is  external 
strabismus.  Sensation  to  pain,  heat,  and  cold  same  as  before  opera- 
tion. Right  arm  is  paralyzed,  and  patient  does  not  know  where  it  is 
lying,  but  gropes  all  over  the  bed  till  he  finds  it.  Reflexes  diminished 
on  both  sides. 

14M.   Complaining  greatly  of  head. 

\^th.  Still  complaining  greatly  of  head,  and  more  stupid. 

1 1th.  Dressed ;  there  was  a  considerable  swelling  over  the  wound. 

18/A.  External  strabismus  has  now  gone. 

\()th.  Dressed  and  drainage-tube  put  in. 

2\st.  Great  pain  complained  of;  dressed  and  tube  removed. 

24//^.  Dressed  ;  large  amount  of  a  slightly  blood-stained  discharge  ; 
some  brain  tissue  on  the  dressing  next  to  wound  ;  wound  had  burst 
in  three  places  where  it  had  been  stitched. 

March  i.  Was  again  operated  on  to-day  by  Prof.  Chiene.     The  old 
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wound  was  opened  up  and  about  six  ounces  of  a  blood-stained  fluid 
removed.  In  this  were  pieces  of  brain  tissue  more  or  less  broken 
down ;  old  incision  extended  forward.  Trephine  disc,  one  and  a  half 
inches  in  diameter,  was  removed  anterior  to  the  old  trephine  holes, 
and  the  intervening  bridge  of  bone  removed ;  dura  exposed  and  in- 
cised. On  opening  the  dura  a  mass,  about  one  inch  in  diameter,  of 
hard  consistence  and  of  a  dark-brown  color,  was  found  and  thought  to 
be  either  an  old  blood-clot  or  a  tumor.  (Mass  was  examined  later  by 
Dr.  Bruce,  who  thought  it  to  be  a  sarcoma.)  Mass  removed,  and 
Mr.  Chiene  then  put  in  his  finger  and  passed  it  forward  into  the 
frontal  lobe,  but  felt  nothing  ;  finger  also  pushed  backward  with  a  like 
result.  Anterior  part  of  wound  then  stitched  up,  and  drainage-tube 
put  in  at  the  posterior  part;  dressed  and  sent  back  to  bed. 

3.30  P.M.  After  operation  patient  could  speak  more  distinctly  than 
previously. 

2d.  Had  a  bad  turn,  lasting  about  two  minutes;  general  shivering 
all  over  body ;  can  move  right  arm  slightly. 

-ifd.  Can  move  right  side  of  face  and  right  arm ;  can  rotate  it  at 
shoulder ;  slightly  flex,  pronate,  and  supinate  forearm,  and  can  flex 
fingers  and  wrist ;  is  brighter  and  can  talk  better. 

a^th.  Right  grasp  firmer  to-day ;  has  hardly  any  pain. 

April  12.   Complains  of  headache  and  is  duller. 

15//%.  Still  complains  of  headache  and  slept  badly. 

\']th.  Had  very  bad  night,  moaning  and  crying  out. 

\Zih.  Still  great  pain;  relieved  hy  exalgine. 

\^th.  Better  to-day  and  slept  well. 

20th.  Great  pain  ;  given  exalgine,  which  relieved. 

2\st.  Slept  very  badly. 

2  A.M.  Had  a  sort  of  fit;  whole  body,  especially  left  arm,  shook, 
and  saliva  ran  out  of  mouth. 

9  P.M.  Dressed  ;  wound  healed  ;  brain  is  bulging  much  more  than 
it  was  before. 

23</.  Very  restless  last  night,  crying  out  and  moaning ;  tried  several 
times  to  get  out  of  bed,  and  had  to  be  held  down ;  got  three  doses  of 
chloral  hydrate  and  potassium  bromide,  20  grains,  and  exalgine,  but 
all  had  no  eff"ect. 

2  A.M.  Answered  questions  quite  rationally;  right  arm  quite  power- 
less. 

2.15  A.M.  Vomited. 

2.30  A.M.   Given  subcutaneous  injection  of  morph.  acet.,  j^  grain, 
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and  atrop.  sulph.,  tj-^  grain ;  fell  asleep  in  five  minutes  and  slept  quietly 
all  night. 

10.30  A.M.  The  nurse  noticed  he  was  breathing  as  if  choking;  his 
face  then  became  blackish  all  over.  She  gave  him  a  hypodermic  in- 
jection of  ether,  but  it  failed  to  rouse  him. 

10.50  A.M.  He  died  on  April  23,  1891. 

Tumor  of  Brain.  (Taken  from  Prof.  Eraser's  notes  of  case.)  — 
H.  A.,  aged  thirty-four;  admitted  January  31,  1891.  Complaint: 
Loss  of  power  on  right  side  of  body,  with  occasional  fits.  Family 
history  good.  No  history  of  syphilis ;  no  history  of  any  fall  or 
accident. 

History.  About  the  beginning  of  November,  1890,  he  felt  a  sort  of 
numbness  in  the  sole  of  right  foot  and  in  the  right  ankle,  which  re- 
mained continuously  there  for  three  weeks.  This  feeling  was  worse  at 
night,  and  gradually  worked  its  way  up  the  leg  to  the  knee ;  at  the 
same  time  his  right  leg  was  slightly  weaker  than  the  left.  When  the 
numb  feeling  reached  the  knee,  there  appeared  in  addition  occasional 
fits.  He  had  an  aura  about  one-quarter  of  an  hour  before  each  fit,  con- 
sisting in  a  feeling  of  twitching,  with  numbness,  which  came  and  went, 
beginning  in  the  right  leg  and  gradually  extending  all  over  right  side 
of  body.  The  fits  were  very  frequent — the  shortest  only  lasted  a 
minute  or  so — during  which  time  he  felt  very  severe  twitchings  and 
numbness  in  his  right  arm  and  leg. 

There  were  also  fits  of  medium  severity,  lasting  ten  to  fiteen  min- 
utes ;  he  was  unconscious  during  these.  He  has  had,  however,  five 
very  severe  fits — two  before  Christmas  and  three  after.  In  these  he 
had  convulsions,  and  was  quite  unconscious.  His  friends  also  noticed 
that  there  was  twitching  of  the  muscles  on  right  side  of  face,  so  that 
his  mouth  was  drawn  to  that  side. 

About  the  end  of  December  he  was  in  Prof.  G.  Stewart's  ward,  and 
was  treated  with  KI  for  a  week.  He  left  on  January  ist,  and  went 
for  a  week's  holiday,  during  which  time  he  had  no  fits,  and  at  the  end 
of  the  week  he  felt  so  well  that  he  returned  to  his  work.  In  a  day  or 
two,  however,  the  weakness  increased,  and  the  fits  returned,  coming 
on  irregularly,  sometimes  one  every  day,  and  then  an  interval  of  two 
or  three  days  before  the  next.  He  never  had  more  than  one  fit  per 
day.  About  January  21st  he  suddenly  found  that  he  had  lost  all  power 
in  his  right  arm  and  leg,  so  that  he  had  to  keep  in  bed.  The  last  fit 
before  admission  was  on  January  27th. 

State  on  admission.    Cannot  stand  without  help ;  spastic  walk ;  tem- 
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perature  97.1°  F.  When  tongue  is  protruded,  it  inclines  to  the  left 
side.  Pulse  56,  irregular,  slow;  rhythm  irregular;  vessel  easily  emptied 
by  pressure.  .  Left  side  of  chest  moves  more  than  right  on  forced 
respiration.  Urine  normal.  Pain  in  right  arm  and  persistent  head- 
ache over  the  left  frontal  region.  ^No  numbness  or  twitchings  until 
the  fits  come  on.  Sight  is  blurred  so  that  he  cannot  read.  The 
fundus  of  right  eye  is  pale  and  not  well  defined,  while  that  of  the 
left  is  also  pale,  but  very  irregular.  His  eyes  move  in  a  jerky  man- 
ner. Hearing  and  smell  normal.  Taste  defective  on  right  side 
of  tongue;  sensation  impaired  on  right  side,  and  tactile  sensibility 
almost  absent.  There  is  loss  of  power  in  the  right  arm,  and  cannot 
bend  the  right  leg.  Abdominal  reflex  absent  on  right ;  knee-jerk  ex- 
aggerated on  both  sides ;  ankle  clonus  marked  on  right.  Mouth 
droops  on  left  side  when  he  smiles ;  eyebrows  elevated  higher  on  left 
side.  Cannot  write  at  all.  Memory  not  so  good  as  it  used  to  be. 
Has  also  some  difficulty  in  talking,  which  came  on  later  than  the  loss 
of  memory.  When  he  reads  he  cannot  remember  what  he  has  read. 
Spells  badly.  Organic  reflexes  are  intact.  Percussion  over  cranium 
and  hot-sponge  test  gives  rise  to  no  pain.  Diagnosticated  as  an  intra- 
cranial tumor,  situated  above  the  pons  and  below  the  internal  capsule. 

Treiifmetit.    Pot.  iodid.  and  hydrarg.  perchlor. 

February  12.  At  9.25  p.m.  the  nurse  heard  the  patient  snoring 
loudly,  and  found  that  he  was  unconscious  and  rigid,  his  breathing 
stertorous,  face  deeply  congested,  and  the  veins  engorged. 

At  9.30  he  was  seen  by  the  resident,  who  makes  the  following  note: 
"  He  was  so  rigid  that  if  one  heel  were  raised  the  other  leg  and  the 
whole  body  could  be  moved  with  it.  His  pupils  were  dilated  and 
insensible  to  light,  and  he  was  completely  unconscious.  In  a  {^vi 
minutes  his  wrists  became  mobile,  so  that  they  could  be  flexed  or 
extended,  but  they  remained  in  the  position  in  which  they  were  placed. 
Then  the  ankles  similarly  relaxed  and  a  clonus  could  be  elicited. 
Gradually  all  the  left  side  of  the  body  relaxed — the  right  remaining 
rigid,  but  not  so  rigid  as  at  first.  Breathing  stertorous.  Next,  the  right 
arm  relaxed,  and  could  be  placed  in  any  position  without  resistance. 
About  a  minute  after  this  the  arm  was  suddenly  extended,  strongly 
pronated,  and  the  fist  clenched.  It  remained  thus  for  a  few  minutes 
and  then  relaxed.     The  right  leg  was  now  quite  lax. 

"A  minute  or  two  after,  another  spasm  occurred  in  the  right  arm 
similar  to  the  first,  and  these  spasms  continued  to  recur  for  nearly  an 
hour  at  intervals  which  gradually  lengthened  until  there  was  about  ten 
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minutes  between  the  last  two.  The  left  pupil  during  this  time  became 
so  dilated  that  the  iris  was  just  visible,  while  the  right  contracted  very 
much.  The  patient  remained  unconscious,  but  the  congestion  of  face 
passed  off  and  his  breathing  became  easier." 

\'^th.  Patient's  condition  in  no  way  changed  during  the  night.  He 
is  still  quite  unconscious  this  morning.  His  pulse  is  still  slow  and 
very  feeble.  Breathing  shallow  and  at  times  slightly  irregular.  His 
pupils  are  equal  and  more  than  moderately  dilated,  and  quite  insen- 
sible. Prof.  Chiene  saw  him  at  1.30,  and  decided  to  operate  at 
4  P.M. ;  but  patient  suddenly  became  very  pale  at  2.25  p.m.,  his  breath- 
ing became  embarrassed,  and  he  was  pulseless.  Five  minutes  later  he 
was  dead. 

Post-mortem  report.  Brain  convolutions  much  compressed  and  pale. 
In  the  posterior  parietal  lobe  on  the  left  side,  in  the  white  matter  just 
under  the  cortex,  was  a  reddish-brown  tumor  of  soft  consistence,  and 
so  distinctly  encapsuled  that  it  almost  fell  out  when  the  brain  was 
incised.  There  was  some  softening  and  some  cerebritis  round  it. 
Brain  weighed  three  pounds  eleven  ounces. 

Dr.  W.  W.  Keen,  of  Philadelphia. 

Until  I  heard  Prof.  Agnew's  paper  this  morning,  I  was  not  aware 
of  its  scope.  The  paper  has  been  so  exhaustive  that  there  is  little 
more  to  be  said.  But  these  are  revolutionary  times,  and  it  is  to  me 
a  great  gratification  to  hear  the  present  Nestor  of  American  Surgery 
take  such  an  advanced  position  in  favor  of  operation  in  every  case  of 
depressed  fracture,  with  symptoms  or  without  symptoms.  I  remember 
very  distinctly  and  with  great  pleasure  the  discussion  on  a  paper  read 
before  this  Association  in  1885  by  Dr.  John  B.  Roberts,  in  which  he 
took  almost  exactly  the  same  advanced  ground,  and  the  sentiment  of 
the  Surgical  Association  and  of  surgeons  generally  did  not  then  sup- 
port him.  But  he  was  a  prophet  of  better  days  to  come,  and  those 
days  we  have  fallen  upon  now,  and  it  is  our  duty  as  teachers  to  instruct 
our  surgical  pupils  that  every  case  of  depressed  fracture  should  be 
operated  upon,  even  in  children.  Within  six  months,  I  have  seen  two 
cases  of  depressed  fracture,  simple  in  character,  in  both  of  which  the 
depression  had  been  almost  entirely  obliterated  by  the  resiliency  of  the 
brain.  In  one  I  was  scarcely  able  to  feel  any  depression.  Yet  both 
of  these  cases  have  been  followed  by  epilepsy,  with  certain  psychical 
phenomena,  which  made  operation  essential.     In  both  cases  operation 
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has  been  most  beneficial.  If  we  recall  the  experiments  of  Felizet,  we 
shall  see  the  best  reasons  for  this.  He  filled  a  skull  with  paraffin,  and 
letting  it  drop  a  certain  distance — not  sufficient  to  cause  a  fracture,  but 
simply  enough  to  make  an  elastic  depression — it  was  found  that  the 
paraffin  was  distinctly  depressed  at  the  seat  of  the  blow.  Will  the 
brain  act  in  a  different  way  from  the  paraffin  ?  Only  in  that  you 
cannot  have  a  marked  depression  without  having  a  laceration — lacera- 
tion of  the  dura,  it  may  be,  but  certainly  laceration  of  the  brain- 
substance — leaving  a  scar  which  may  produce  later  trouble,  and  also 
more  or  less  hemorrhage  and  more  or  less  of  a  clot.  Now,  in  a  simple 
blow  of  that  kind,  there  may  be  no  symptoms  at  the  time,  and  we 
should  not  advocate  any  operation,  if  we  have  no  evidence  of  serious 
injury ;  but  if  there  be  a  depression  of  the  skull,  although  the  fracture 
be  simple — if  there  be  such  a  depression  as  to  make  it  certain  that 
there  is  much  laceration  and  hemorrhage,  it  is  our  duty  to  operate  and 
elevate  the  bone. 

I  am  by  no  means  so  certain  as  regards  linear  fracture.  I  do  not 
think  that  at  present  our  experience  is  wide  enough  to  enable  us  to 
formulate  the  proposition  that  all  linear  fractures  also  should  be  oper- 
ated upon.  My  mind  is  entirely  open  to  conviction.  I  am  willing  to 
operate  if  experience  proves  it  to  be  proper.  With  my  present  expe- 
rience, however,  I  doubt  it.  In  all  cases,  however,  where  very  serious 
injury  is  suspected,  an  exploratory  operation  at  least  should  be  done, 
and  the  condition  of  the  skull  investigated. 

There  are  some  other  points  in  the  paper  of  Dr.  Agnew  to  which  I 
cannot  subscribe,  as,  for  instance,  in  regard  to  the  question  of  tapping 
the  ventricles  in  cases  of  hydrocephalus,  a  matter  in  which  I  am 
greatly  interested.  It  is  perfectly  true  that  all  the  cases  in  his  list 
have  died,  and  I  presume  that  the  large  majority  will  die.  We  must, 
however,  bear  in  mind  the  brilliant  case  reported  last  year  to  the 
British  Medical  Association,  where  certain  recovery  followed  menin- 
gitis with  beginning  acute  hydrocephalus.  Although  this  is  but  one 
case,  yet  that  case  would  have  died  without  operation,  and  we  know 
that  hydrocephalus  is  practically  either  a  fatal  or  a  fatally  disabling 
disease.  I  would  not  agree  with  the  sweeping  assertion  that  trephin- 
ing is  never  to  be  done.  We  have  by  no  means  arrived  at  a  perfect 
technique.  Whether  we  should  drain  rapidly  or  should  drain  gradu- 
ally is  unsettled.  I  think  that  the  analogy  between  tubercular  peri- 
tonitis and   tubercular  meningitis   is    sufficiently  direct  to  make  us 
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continue  until  we  have  had  a  larger  experience  with  the  attempt  to 
cure  tubercular,  and  especially  acute  inflammatory,  meningitis  in  the 
same  way  as  we  cure  tubercular  peritonitis — by  incision  and  drainage. 
In  tubercular  peritonitis  incision  alone  will  not  do — we  must  drain  ; 
but  in  regard  to  the  method  of  drainage  of  the  ventricles,  we  have  not 
reached  a  decided  consensus  of  opinion.  Whether  the  drainage  should 
be  more  or  less  rapid  has  not  been  determined. 

I  should  like  to  allude  to  one  matter  in  connection  with  epilepsy, 
and  that  is  in  reference  to  the  after-treatment.  My  friend  Dr.  Weir 
Mitchell,  during  the  reading  of  the  paper,  expressed  to  me  the  opinion 
that  possibly  the  bromides,  which  may  have  failed  before  operation, 
may  prove  of  service  after  the  operation.  The  interruption  of  the  fits 
which  follows  operations,  whether  upon  the  head  or  on  other  parts  of 
the  body,  gives  a  chance — -an  interregnum,  as  it  were — in  which  the 
use  of  the  bromides  may  be  extremely  valuable.  This  exactly  co- 
incides with  my  experience  in  a  case  of  brain  tumor  which  I  presented 
to  the  Association  three  years  ago.  The  patient  has  had  six  or  seven 
fits  since  the  operation,  which  was  done  nearly  four  years  ago.  He 
has  continued  the  bromides  more  or  less,  which  prior  to  the  operation 
had  been  tried  largely  and  continuously  without  any  effect,  except  to 
stupefy  him.  Since  the  operation  these  agents  have  controlled  his 
nervousness  very  much,  and  the  absence  of  the  epileptic  attacks  may 
be  in  part  due  to  the  use  of  the  bromides. 

In  one  other  condition  referred  t6  in  the  paper  I  take  a  more  en- 
couraging view  than  his  statistics  show,  namely,  in  connection  with 
brain  tumor.  We  know  very  well  that  the  great  majority  of  cases  of 
brain  tumor  are  irremovable,  or  will  prove  fatal  even  after  operation, 
but  we  must  not  forget  that  operation  for  brain  tumor,  even  if  the 
tumor  be  not  removed,  may  give  euthanasia.  I  know  of  no  more 
striking  illustration  of  this  than  one  of  Mr.  Horsley's  cases  of  cere- 
bellar tumor.  He  removed  one-half  of  the  occipital  bone  without 
attacking  the  tumor.  So  great  was  the  relief  that  about  a  year  later 
the  man  asked  that  the  other  half  of  the  occipital  bone  be  removed. 
This  was  done,  and  the  second  operation  also  afforded  the  greatest 
possible  relief.  Therefore,  in  view  of  the  comparative  safety  of  the 
operation,  1  would  at  least  advocate  trephining,  and  possibly  extensive 
removal  of  the  bone,  for  the  sake  of  euthanasia,  even  if  no  attempt  at 
removal  of  the  tumor  were  made. 
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Dr.  Charles  B.  Nancrede,  of  Ann  Arbor,  Michigan. 

When  I  saw  my  name  on  the  programme  as  one  who  was  to  take 
part  in  this  discussion,  I  was  much  puzzled  to  know  what  I  had  to 
say  about  it  that  I  had  not  already  said  or  that  had  not  been  stated  by 
others  far  better  than  I  can  express  it.  Nevertheless,  as  matters  of 
surgical  practice  are  the  results  of  the  consensus  of  surgical  opinion 
rather  than  of  experience  and  opinion  of  any  one  man,  I  shall  make 
a  few  remarks,  handicapped  as  the  other  speakers  have  been  by  not 
knowing  the  exact  scope  of  the  very  able  paper  of  Dr.  Agnew. 

In  the  first  place,  I  wish  to  express  my  opinion — I  think  founded 
upon  experience — that  it  is  rather  too  gloomy  a  view  to  take  of  ordi- 
nary traumatic  epilepsy,  that  no  permanent  benefit  will  accrue  from 
operation.  I  believe  that  the  trouble  is,  as  was  pointed  out  at  least 
ten  years  ago  by  a  former  President  of  this  Association,  that  we  have 
a  condition — probably  circulatory — set  up  in  the  brain  by  the  condi- 
tions left  by  the  traumatism ;  and  that  when  we  remove  the  thickened 
dura  or  the  depressed  and  irregular  bone,  we  remove  only  one  of  the 
elements  causing  the  epilepsy,  and  that  in  many  cases  the  secret  of 
success  lies  in  the  after-treatment.  There  are  two  sides  to  the  state- 
ment that  you  must  not  report  cases  of  epilepsy  too  soon  and  before 
sufficient  time  has  elapsed  to  be  sure  what  has  been  effected.  If  you 
study  the  subject  you  will  find  that  it  is  not  only  a  mistake  to  report 
cases  too  soon  as  cured,  but  also  some  as  failures.  Cases  that  a  few 
weeks  or  a  few  months  after  operation  have  been  reported  as  failures, 
have  after  a  lapse  of  a  year  or  eighteen  months  proven  to  be  cures. 
If  it  is  true  that  in  Jacksonian  epilepsy  the  removal  of  the  discharging 
centre  is  sufficient  to  temporarily  relieve  or  sometimes  to  cure  the  disease, 
surely  it  is  worth  while  trying  to  break  up  the  habit  of  the  nervous  system 
by  the  comparatively  trivial  operation  of  removing  the  thickened  and 
depressed  bone  and  afterward  treating  the  case  carefully.  My  practice 
is  to  warn  the  patient  to  do  nothing  that  will  increase  the  disorder  of 
the  cerebral  circulation.  I  recently  had  an  interesting  demonstration 
of  the  propriety  of  that  advice.  I  trephined  a  man  for  traumatic 
epilepsy  and  he  was  apparently  cured.  I  warned  him  against  physical 
exertion.  He  had  been  well  for  about  two  months  when  he  attempted 
to  lift  a  heavy  weight ;  at  once  he  experienced  an  epileptic  attack, 
and  he  now  is  as  bad  as  ever.  If  he  had  been  treated  by  quiet,  simple 
diet  and  bromides  he  might  have  been  permanently  relieved. 

I  believe  that  the  time  at  which  the  operation  is  done  has  a  decided 
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influence  upon  the  ultimate  result.  I  cannot  think  that  it  is  a  matter 
of  no  importance  at  what  time  you  remove  the  irritation  in  a  case  of 
traumatic  epilepsy.  If  what  has  been  said  in  regard  to  after-treat- 
ment is  true,  I  cannot  think  that  it  is  of  no  consequence  when  we 
operate.  If  we  operate  as  soon  as  reasonably  prolonged  medicinal 
treatment  has  shown  its  inefficiency,  we  may  stop  the  epilepsy  in 
many  of  the  ordinary  cases. 

I  am  surprised  to  hear  that  the  mortality  after  trephining  is  7  per 
cent.  This  may  be  explained  by  what  I  have  twice  seen  in  the  last 
six  or  eight  months—that  is,  for  the  surgeon  to  carefully  wash  and  dis- 
infect his  hands  and  then  wipe  them  on  an  ordinary  hospital  towel 
before  handling  the  brain.  This  is  certainly  not  aseptic  surgery.  I 
do  not  think  that  the  mortality  is  7  per  cent,  in  properly  conducted 
operations,  but  about  2  per  cent. 

I  am  glad  to  hear  Mr.  Chiene  say  that  it  requires  a  long  time  to 
disinfect  the  scalp.  I  feel  great  hesitation  in  dissenting  from  the 
statements  which  he  made  in  regard  to  the  use  of  the  gouge,  but  I 
think  that  the  safety  of  this  instrument  in  his  hands  has  been  due  to 
his  skill.  I  should  myself  rather  be  operated  on  with  the  trephine 
than  with  the  gouge  in  the  hands  of  an  inexperienced  man.  I  think 
that  it  is  the  modesty  of  Mr.  Chiene  which  causes  him  to  say  that  the 
average  man  will  use  the  chisel  more  safely  than  the  trephine.  After 
the  opening  is  made,  I  think  that  the  Hopkins  gouge  forceps  are 
better  and  safer  than  the  trephine. 

I  wish  to  call  attention  to  a  method  of  arresting  hemorrhage  from 
the  diploe  which  is  not  new,  but  is  more  aseptic  than  plugging  the 
opening  with  a  match,  which  must  first  be  disinfected  :  this  is  simply 
by  crushing  in  the  diploe  concentrically  with  the  point  of  the  elevator 
or  any  convenient  instrument,  which  at  once  arrests  the  hemorrhage. 

I  wish  to  dissent  from  the  experiments  that  have  been  spoken  of  as 
proving  that  the  brain  is  necessarily  lacerated  beneath  the  cone  of 
depression.  We  have  all  seen  many  cases  of  linear  fracture  with 
marked  depression  in  which  there  has  been  no  laceration  of  the  brain 
recognizable  post-mortem.  You  will  also  remember  Buret's  experi- 
ments, which  show  that  the  cerebro-spinal  fluid  may  by  a  blow  be 
driven  from  the  external  spaces  into  the  ventricles  of  the  brain,  and 
with  such  force  as  even  to  split  the  floor  of  the  fourth  ventricle,  with- 
out doing  any  damage  to  the  underlying  brain. 

I  should  like  to  ask  how  we  are  to  diagnose  simple  fissured  fracture 
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without  displacement.      We  cannot  do  it,   and  yet  we   talk   about 
operation  for  these  cases. 

In  regard  to  Jacksonian  epilepsy.  In  one  case,  quoted  by  Dr. 
Agnew,  I  removed  the  cortical  centre  for  the  thumb.  The  day  before 
the  operation  the  patient  had  up  to  two  o'clock  in  the  afterno(m  thir- 
teen attacks,  and  on  some  days  he  had  had  as  many  as  forty  seizures. 
He  is  now  living  in  Kentucky ;  he  has  not  had  an  attack  since  the 
operation,  and  to-morrow  it  will  be  three  years  since  the  operation. 
This  is  a  very  good  result  with  very  slight  risk,  which  I  think  does  not 
exceed  2  or  3  per  cent.  In  proper  cases,  I  think  that  a  certain  pro- 
portion will  be  cured.  I  believe  that  the  profound  anaesthesia  and  the 
prolonged  use  of  electricity  to  locate  the  centre  is  exceedingly  danger- 
ous and  must  cause  a  serious  amount  of  shock  which  may  sometimes 
prove  fatal.  I  wish  also  to  put  on  record  another  case  of  cortical 
epilepsy  operated  on  eight  months  ago,  and,  so  far  as  I  know,  the  pa- 
tient remains  well.  The  man  showed  his  epilepsy  by  protruding  his 
tongue  with  a  rapid  lateral  movement  like  a  snake,  with  twitching  of 
the  right  angle  of  the  mouth  and  of  the  right  masseter  muscle.  The 
centre  for  these  movements  is  located  next  to  Broca's  speech  centre, 
on  the  left  side. 

I  removed  the  centres  for  the  right  side  of  the  tongue,  floor  and 
angle  of  the  mouth,  absolutely  paralyzing  the  parts — also,  however, 
rendering  him  aphasic  for  iiine  days.  He  recovered  speech  entirely, 
and,  so  far  as  I  know,  has  been  since  free  from  attacks.  I  would  call 
attention  to  one  or  two  points  concerning  hemorrhaije  from  the  middle 
meningeal  artery.  The  popular  professional  idea  of  the  indications 
of  this  accident,  that  the  man  is  stunned  and  then  recovers  conscious- 
ness, to  again  become  unconscious  after  the  lapse  of  a  few  minutes  or 
hours,  is  usually  correct ;  but  cases  similar  to  that  reported  by  Dr. 
Ransohoff"  at  the  last  meeting  show  that  it  may  be  even  six  or  seven 
days  before  the  symptoms  show  themselves.  I  wish  to  put  on  record 
a  case  in  which  I  was  compelled  to  resort  to  the  rare  procedure  of 
tying  the  external  carotid  artery,  to  prevent  the  patient  from  bleeding 
to  death,  which  arrested  the  hemorrhage  perfectly.  The  case  was  a 
typical  one  of  the  accident.  The  patient  was  struck  over  the  right 
eyebrow  and  was  so  carelessly  examined  that  a  linear  fracture  of  the 
orbital  ridge  was  not  detected.  He  walked  to  the  hospital  at  9  30 
P.M.,  and  I  saw  him  at  one  o'clock  at  night.  It  was  then  manifest 
that  there  was  extensive  intra-cranial  hemorrhage.     I  trephined  at  the 
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usual  site  in  front  and  found  nothing.  I  then  trephined  below  the 
parietal  eminence  posteriorly  and  found  a  clot  over  one  inch  thick, 
five  and  a  half  inches  in  its  antero-posterior  diameter,  and  extending 
from  within  one  inch  of  the  median  line  above  to  the  median  line  of 
the  base  below.  The  clot  was  removed  and  respiration  slightly  im- 
proved, but  the  hemorrhage  continued.  I  cut  away  a  large  portion 
of  the  bone  and  tried  hot  water  with  other  measures,  but,  in  spite  of 
all,  the  bleeding  continued  and  I  was  compelled  to  tie  the  carotid 
artery.  The  patient  subsequently  died  and  at  the  autopsy  it  was 
found  that  a  sharp  piece  of  bone  had  punctured  the  middle  meningeal 
artery  in  the  spinous  foramen. 

In  cephalalgia  we  can  often  effect  much  good  by  operation.  The 
same  is  true  of  some  cases  of  vague  nervous  disturbances  following 
blows  on  the  head.  In  these  cases  it  will  often  be  found  that  the  bone 
at  the  tender  spot  is  harder  to  cut  and  does  not  bleed  so  freely  as  the 
other  portions  of  the  skull,  showing  that  there  is  a  difference  in  the 
texture,  causing  compression  of  the  osseous  nerves,  which  come  from 
the  trigeminus.  If  irritation  of  branches  of  this  nerve  in  the  dura 
mater  or  scalp  can  produce  epilepsy,  and  removal  of  the  cause  can 
effect  a  cure,  surely  the  removal  of  sclerosed  bone  will  do  as  much  or 
more. 

Dr.  Roswell  Park,  of  Buffalo,  New  York. 

So  much  time  has  been  occupied  that  I  shall  only  refer  hastily  to 
two  or  three  points.  I  had  intended  to  call  attention  to  Buret's  ex- 
periments, but  shall  omit  that.  I  should  like  to  briefly  describe  some 
experimental  work  of  Mr.  Horsley,  showing  the  peculiar  effect  of  oil 
of  absinthe.  The  experiments  were  to  demonstrate  that  the  spinal 
cord  takes  no  part  in  the  production  of  epilepsy.  Oil  of  absinthe  has 
the  effect  of  producing  epileptic  convulsions  in  animals.  It  takes  but 
a  minim  of  the  oil  under  the  skin  to  bring  on  intense  seizures.  Horsley 
divides  the  spinal  cord  at  about  the  mid-dorsal  region,  and  then  injects 
one  or  two  minims  of  the  oil  of  absinthe.  In  a  few  moments  the  animal 
is  thrown  into  convulsive  seizures,  affecting,  however,  only  that  por- 
tion of  the  body  supplied  by  the  spinal  cord  above  the  point  of  division. 
If  any  part  of  the  epileptic  phenomena  were  due  to  an  effect  upon  the 
cord,  both  parts  of  the  cord  should  manifest  the  same  condition. 

So  far  as  epilepsy  is  concerned,  I  want  to  thank  Prof.  Chiene  for 
the  stand  that  he  has  taken,  and  from  which  I  have  gained  encourage- 
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ment.  I  must  conscientiously  differ,  although  with  diffidence  yet  with 
sincerity,  from  Dr.  Agnew  in  regard  to  the  unfavorable  outlook  of 
operative  treatment  in  epilepsy,  either  traumatic  or  idiopathic.  I 
have  operated  on  a  number  of  cases,  and,  if  not  absolutely  cured,  the 
relief  is  so  great  that  they  may  be  spoken  of  as  cured.  This  has  been 
accomplished  largely  through  the  subsequent  use  of  the  bromides. 
Mr.  Horsley  says  in  regard  to  these  cases  that  it  is  not  fair  to  sum  up 
their  results  of  treatment  in  two  weeks  or  two  months ;  we  must  wait. 
The  epileptic  habit  is  present,  and  it  takes  a  long  time  to  overcome 
that.  The  operation  removes  the  anatomical  cause,  but  ordinary 
therapeutic  measures  are  also  necessary.  I  have  to-day  heard  no  allu- 
sion to  the  dictum  of  Navratir,  who  holds  that  although  we  hear  a 
great  deal  about  epileptic  phenomena  following .  injuries,  and  see  scars 
in  many  cases  of  epilepsy,  yet  only  in  those  cases  in  which,  in  addition 
to  the  scar,  there  is  a  history  of  unconsciousness  following  the  injury, 
can  we  properly  attribute  the  epilepsy  to  the  injury.  This  is  important, 
if  true. 

I  think,  also,  that  this  line  of  surgery  which  we  are  following  in  the 
treatment  of  epileptiform  attacks  is  also  applicable  to  some  of  their 
psychical  equivalents. 

As  showing  our  rate  of  advance,  I  would  say  that  only  eight  years 
ago  I  wrote  a  paper  on  brain  surgery,  in  which  I  dwelt  upon  these 
matters.  I  was  then  advised  by  an  editorial  friend,  to  whom  I  offered 
the  manuscript,  not  to  publish  it,  as  it  was  taking  too  advanced 
ground,  and  would  do  me  harm.  This  serves  to  show  what  radical 
advances  we  have  made  in  that  time. 

In  regard  to  the  results  of  operations  in  brain  tumors,  either  for  the 
relief  of  pain  or  to  secure  euthanasia,  I  have  had  one  case  under  my 
care  where  there  was  undoubtedly  a  brain  tumor,  which  illustrates  how 
much  relief  we  may  afford.  A  woman  who  had  a  deep-seated  tumor 
suffered  from  terrible  cephalalgia,  I  made  an  extensive  opening,  which 
might  be  called  a  "relief  opening."  She  has  had  almost  complete 
relief  from  the  pain,  though  the  hemiplegia  which  was  present  con- 
tinues about  as  before. 

So  far  as  craniotomy  for  microcephalus  is  concerned,  my  recent  ex- 
periences have  interested  me  very  much.  One  was  the  case  of  a 
microcephalic  child  with  a  horrible  temper  and  most  vicious  propen- 
sities, and  rapidly  succeeding  epileptic  attacks,  sometimes  as  many  as 
forty  in  a  day.     I  made  a  long  linear  craniotomy,  with  an  opening 
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over  the  left  fissure  of  Rolando. .  In  the  first  twenty-four  hours  after 
the  operation  he  had  a  few  seizures,  but  since  then,  a  period  of  three 
or  four  months,  he  has  not  had  one  convulsion.  The  child  is  better 
in  temper  and  relieved  in  other  respects.  Another  case  of  simple 
imbecility  has  been  brightened  up  by  linear  craniotomy. 

I  have  had  one  case  of  abscess  of  the  brain  which  is  sufficiently  in- 
structive to  mention.  It  was  a  case  of  abscess  in  the  frontal  lobe  fol- 
lowing operation  for  the  removal  of  polypi  of  the  nose.  A  lady  had 
had  the  nasal  polypi  removed  by  a  laryngologist.  This  was  followed 
by  the  development  of  nervous  symptoms,  and  she  was  transferred 
to  me  by  Dr.  Putnam,  who  had  made  a  diagnosis  of  frontal  abscess. 
She  was  unconscious,  and  I  opened  and  drained  an  abscess  of  the 
right  frontal  lobe.  The  next  day,  on  autopsy,  a  precisely  similar 
abscess  was  found  on  the  other  side.  This  case  is  interesting  as  show- 
ing how  abscess  of  the  brain  may  follow  nasal  troubles,  and  indicating 
the  paths  of  lymphatic  communication  from  the  nasal  fossae. 

There  is  a  great  deal  that  I  should  like  to  say,  but  let  me  close  with 
this  statement :  I  have  heard  with  intense  interest  the  opinions  of 
learned  men  this  morning  in  regard  to  early  operation  after  injury  to 
the  skull,  and  I  think,  summing  them  up  and  summing  up  the  expe- 
rience of  every  surgeon  present,  we  may  formulate  this  lesson  :  we  must 
operate  early  in  almost  every  case,  and  when  in  head  injuries  the  ques- 
tion of  operation  is  considered  for  a  moment,  the  best  rule  is :  when  in 
doubt,  to  operate.  Less  harm  and  more  good  will  follow  this  than  by 
the  policy  of  delay. 

Dr.  H.  C.  Wood,  of  Philadelphia. 

I  feel  some  hesitation  in  speaking  before  a  body  of  surgeons,  but 
there  are  one  or  two  points  on  which  I  should  like  to  offer  suggestions. 
In  the  first  place,  let  me  give  you  a  little  piece  of  my  own  experience 
with  reference  to  the  early  reporting  of  cases.  Three  years  ago  I  was 
at  this  Congress.  I  heard  cases  of  epilepsy  reported  three  or  four 
months  after  operation  as  cured.  I  was  tempted  to  report  a  case 
cured  by  medicinal  treatment  in  which  there  had  been  no  seizure  for 
seven  years.  I  wisely  said  nothing,  for  when  I  returned  I  found  that 
the  epilepsy  had  again  appeared. 

I  should  like  surgeons  to  try  the  effect  of  mock  operations.  One 
of  the  few  cases  of  cure  of  traumatic  epilepsy  that  I  have  seen  has 
been  by  a  mock  operation.     A  child  was  hit  on  the  head  with  a  brick 
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and  rendered  unconscious,  and  soon  developed  epileptic  fits.  These 
continued  for  months.  He  was  etherized  and  a  piece  of  the  scalp  cut 
out.  This  was  followed  by  the  immediate  disappearance  in  great  part 
of  the  fits,  and  under  the  administration  of  the  bromides  a  complete 
cure  followed.  My  own  belief  is  that  in  a  large  proportion  of  these 
cases  of  traumatic  epilepsy  you  will  obtain  the  same  effect  in  putting 
off  the  fits  by  operating  on  other  parts  of  the  body  as  by  operating  on 
the  brain. 

I  have  seen  case  after  case  of  epilepsy  seemingly  cured  by  quack 
medicine,  but  in  every  case  the  fits  returned  later.  I  think  that  it 
would  be  a  valuable  observation  if  a  series  of,  say  six  or  a  dozen, 
mock  operations  were  performed  before  the  real  operation  was  insisted 
upon.  Of  course,  the  patient  must  believe  that  he  has  been  operated 
upon. 

In  regard  to  the  removal  of  bone  for  the  relief  of  headache,  I  have 
found  that  in  the  lower  animals  the  brain  is  insensitive.  The  dura, 
however,  is  intensely  sensitive.  If  there  be  a  brain  headache,  it  is 
due  to  inflammation  of  the  dura  or  to  excessive  pressure.  So  long  as 
the  tumor  does  not  interfere  greatly  with  intra-cranial  pressure,  there 
is  no  headache.  The  headache  of  tumor  is  headache  from  pressure. 
If  the  bone  is  removed,  and  you  relieve  pressure,  the  headache  ceases. 
This  is  essentially  different  from  any  attempt  to  remove  the  tumor. 

Dr.  J.  J.  Putnam,  of  Boston. 

I  should  like  to  say  a  few  words  about  a  single  point,  and  that  is, 
the  amount  of  benefit  to  be  expected  from  early  operations  in  fracture 
of  the  skull  in  securing  immunity  from  epilepsy. 

I  am  glad  that  Dr.  Agnew  has  taken  such  a  positive  stand  in  regard 
to  this  point,  and  I  am  quite  ready  to  believe  that  it  is  advisable  to 
operate  at  once  even  if  no  symptoms  are  present,  and  yet,  so  far  as  I 
know,  there  is  no  statistical  proof  that  much  is  gained  in  this  way,  and 
I  think  that  we  should  not  forget  that  there  are  various  causes  of  epi- 
lepsy in  cases  of  fracture  which  surgical  treatment,  no  matter  how 
early,  cannot  set  aside. 

When,  as  a  result  of  fracture,  spiculse  of  bone  are  driven  in,  we 
should  all  believe  that  these  ought  to  be  removed,  and  perhaps  the 
possibility  that  such  spiculae  may  be  present  would  furnish  a  reason 
for  operating  in  a  large  majority  of  cases. 

On  the  other  hand,  I  do  not  think  that  there  is  much  evidence 
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that  the  depression  of  a  smooth  piece  of  bone  is  likely  to  do  much 
harm. 

The  increased  intra-cranial  pressure  resulting  from  this  must  be  very- 
small  compared  with  that  which  we  see,  in  the  case  of  many  tumors, 
to  be  present  without  causing  symptoms ;  and  as  regards  epilepsy,  the 
fact  that  a  long  time  must  elapse  before  it  comes  on  seems  to  make  it 
improbable  that  pressure  could  be  the  cause  of  it. 

If  it  is  true  that  a  simple  depression  calls  for  operation  at  the  time 
of  the  accident,  then  I  think  it  should  also  call  for  operation  at  a 
later  period,  after  the  fracture  has  healed  and  before  epileptic  symptoms 
have  appeared. 

Perhaps  such  operations  ought  to  be  performed  oftener  than  they 
are.  I  should  be  glad  to  know  whether  any  of  the  surgeons  would 
favor  such  treatment.  I  think  we  do  not  take  sufficiently  into  account 
the  factor  of  direct  or  indirect  injury  of  the  brain  due  to  the  accident 
in  causing  the  subsequent  epilepsy. 

In  my  belief  this  is  the  most  important  factor,  and  it  is  one  that 
early  trephining  would  by  no  means  set  aside. 

Mr.  Thomas  Bryant,  of  London,  England. 

After  the  appeal  of  your  Chairman,  I  can  hardly  refuse  to  make  a 
few  observations  upon  Dr.  Agnew's  important  paper,  although  I  had 
not  the  slightest  intention  of  speaking  upon  the  subject  when  I  came 
here.  The  subject  before  us  is  a  very  large  one,  and  I  propose,  there- 
fore, in  the  few  observations  which  I  have  to  make,  to  confine  myself 
more  particularly  to  the  question  of  operation  after  injuries.  Cases  of 
tumor,  epilepsy,  and  abscess  from  ear  disease,  I  leave;  they  are  all 
important,  but  require  to  be  considered  by  themselves.  I  was  much 
struck  with  Dr.  Agnew's  7'esume  of  the  subject,  more  particularly 
where  he  emphasized  the  line  of  treatment  that  should  be  followed  in 
fractures  of  the  skull,  and  laid  it  down  in  an  emphatic  way  that  in 
every  case  of  fracture  of  the  skull  associated  with  depression,  the  oper- 
ation for  the  elevation  of  the  depressed  bone  should  be  performed. 
In  a  certain  sense  I  am  not  disposed  to  disagree  with  this  opinion — 
indeed,  I  believe  I  said  something  like  it  many  years  ago — but  what  I 
would  now  wish  to  enforce  is  that  there  are  exceptions  to  the  rule,  and 
I  do  not  think  that  it  would  be  wise  to  encourage  practitioners  to 
trephine  and  elevate  every  case  of  fracture  of  the  skull  with  depression. 
All  of  us  who  have  had  considerable  experience  in  head  injuries  can 
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recall  cases  of  fracture  of  the  skull,  with  depression  of  the  bone,  in 
which  no  operation  has  been  done,  and  where,  the  cases  having  been 
traced,  no  bad  results  subsequently  appeared  ;  but  these  were  cases  in 
which  there  were  neither  at  the  time  nor  afterward  any  symptoms  of 
brain  complication,  for  it  is  to  be  understood  that  a  local  force  may 
be  so  applied  to  the  cranium  as  to  produce  a  fracture  with  a  certain 
amount  of  depression  of  bone,  and  yet  the  brain  need  neither  be 
bruised  nor  lacerated. 

It  is  under  the  false  idea  that  the  brain  must  be  hurt  and  the  dura 
mater  must  be  injuriously  pressed  upon,  and  that  as  a  result  of  much 
pressure  and  injury  epilepsy  is  almost  certain  to  occur,  we  are  led  to 
the  conclusion  that,  under  all  circumstances  where  depressed  bone 
exists,  with  or  without  brain  sympoms,  we  should  elevate.  But  this 
is  not  so.  In  cases  in  which  there  is  slight  depression  of  bone,  and 
in  which  there  is  an  absence  of  any  brain  symptoms,  elevation  of 
bone  is  not  called  for.  In  saying  this  I  have  specially  in  mind  cases 
of  depression  about  the  frontal  bone,  about  the  external  angular  pro- 
cess— cases  in  which  the  pressure  is  lateral  rather  than  vertical.  The 
brain  seems  to  be  capable  of  bearing  more  pressure  on  the  lateral 
aspects  of  the  skull,  particularly  over  the  frontal  bone,  than  at  the 
vertex.  I  can  recall  instances,  many  in  old  people,  in  which  there 
has  been  a  fracture,  but  with  no  evidence  of  brain  injury,  and  where 
I  did  not  think  it  right  to  interfere.  In  these  cases  the  patients  per- 
fectly recovered  and  without  any  subsequent  trouble.  I  would  like, 
therefore,  to  qualify  the  strong  dogma  of  Dr.  Agnew  by  saying  that 
where  there  are  symptoms  of  brain  mischief  the  rule  applies,  but 
where  there  is  an  absence  of  brain  symptoms,  the  depression  is  not 
great,  and  there  is  no  evidence  of  its  being  complicated  with  any 
such  comminution  of  the  bone,  the  surgeon  had  better  wait — at  the 
same  time  watching  the  case  with  close  care,  as  Prof.  Chiene  has  so 
wisely  insisted.  If  in  the  course  of  a  few  hours  or  a  few  days  there  is 
any  evidence,  as  headache,  local  pain,  fever,  or  other  symptom,  to 
suggest  secondary  changes,  then  and  there  the  surgeon  is  boiind  to 
proceed  at  once  to  look  into  the  condition  of  the  parts — he  is  not 
to  wait  until  the  symptoms  have  developed. 

From  these  remarks  it  almost  naturally  follows  that  I  condemn 
somewhat  more  strongly  the  dogma  that  in  every  case  of  fissure  of  the 
skull  the  operation  of  trephining  should  be  undertaken — we  cannot 
say  elevation,  because  there  is  nothing  to  elevate.     I  wish  that  Dr. 
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Agnew  had  given  more  fully  his  reasons  for  this  statement,  since 
such  an  opinion  coming  from  a  man  in  Dr.  Agnew's  position  must 
have  immense  weight.  I  cannot,  however,  allow  such  an  opinion  to 
go  abroad  without  opposition,  for  I  feel  that  such  a  practice  would  do 
more  harm  than  good.  First  of  all,  as  Dr.  Nancrede  has  said,  the 
question  of  diagnosis  must  be  considered.  Can  a  fissure  be  diagnosti- 
cated under  all  circumstances  ?  I  think  not.  A  man  receives  a  blow 
on  the  head.  The  blow  may  have  been  sufficient  to  cause  a  fracture, 
and  the  man  may  have  brain  symptoms ;  but  the  question  of  fracture 
and  its  seat  is  uncertain,  and  the  seat  of  the  brain  injury  more  so.  In 
such  a  case  the  surgeon  may  cut  down  upon  the  bone  at  the  seat  of 
injury,  not  with  the  idea  of  dealing  with  a  fissured  fracture,  but  with 
the  injured  brain,  when  the  seat  of  injury  to  the  brain  may  be  far 
away  from  that  of  the  cranium.  In  another  case  there  has  been  a 
blow  on  the  head,  and  there  are  no  brain  symptoms  of  any  kind, 
although  the  force  employed  may  have  been  sufficient  to  suggest  the 
possibility  of  fracture,  or  there  may  be  some  extravasated  blood  in 
the  soft  parts  over  the  bone  to  suggest  fracture ;  still,  in  such  cases, 
without  brain  symptoms,  it  would  not  be  wise  to  adopt  the  view  that 
we  should  at  once  proceed  to  explore  and  trephine  the  bone.  Would 
it  not  be  more  prudent  for  the  surgeon  to  wait  and  see  if  any  symp- 
toms develop  ?  to  watch  the  case  hour  by  hour  and  day  by  day,  and 
be  ready  to  employ  his  art  when,  by  symptoms,  there  is  a  suggestion 
that  there  is  something  wrong  ?  If  we  adopt  the  general  rule  laid 
down  in  the  paper,  we  shall  unquestionably,  in  a  large  number  of 
cases,  perform  unnecessary  operations ;  and  although  under  anti- 
septic and  aseptic  methods  we  may  consider  trephining  safe,  yet  we 
must  admit  that  there  is  associated  with  every  operation  a  certain 
element  of  risk. 

I  regret  that  I  am  compelled  to  differ  from  so  high  an  authority  as 
Dr.  Agnew  on  such  an  important  point  as  the  one  brought  before  us, 
but  I  felt  bound  upon  your  call  to  express  my  thoughts  upon  a  subject 
of  such  vast  importance  to  the  surgical  world. 

• 

Dr.  Agnew.  Some  of  the  speakers  seem  to  have  misunderstood  my 
position  with  reference  to  trephining  for  traumatic  epilepsy.  I  do  not 
condemn  the  operation ;  on  the  contrary,  approve  of  it  in  properly 
selected  cases.  The  point  I  wish  to  make  is  this,  that  the  operation 
is  not  curative,  but  only  palliative. 
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Nor  can  I  withdraw  or  qualify  the  opinion  expressed  as  to  the  neces- 
sity for  trephining  in  all  cases  of  depressed  fracture,  irrespective  of 
pressure  symptoms.  These  are  the  very  cases  which,  from  the  fact 
that  no  symptoms  of  consequence  follow  the  injury,  are  allowed  to  go 
without  surgical  interference,  and  are  followed  later  on  in  life  by  epi- 
lepsy. There  are  instances  of  depression,  as  in  fractures  over  the 
frontal  or  the  mastoid  sinuses,  where,  for  obvious  reasons,  it  is  not 
necessary  to  trephine.  I  repeat  what  I  have  already  said,  that  no 
surgeon  can  determine  the  damage  done  after  violence  to  the  internal 
table  of  the  skull  by  an  inspection  of  the  external  table. 


ON    THE    RESULTS    OF    TREATMENT    OF    SIMPLE 
FRACTURE   OF  THE   SHAFT   OF  THE   FEMUR. 


By  STEPHEN   SMITH,   A.M.,  M.D.,  LL.D., 

PROFESSOR  OF  CLINICAL  SURGERY   IN  THE  UNIVERSITY   MEDICAL  COLLEGE 

OF  NEW   YORK  ;   SURGEON  TO  BELLEVUE   HOSPITAL  AND  TO 

ST.   VINCENT'S   HOSPITAL,  NEW   YORK. 


At  the  meeting  of  the  American  Surgical  Association,  held 
May  15,  1890,  the  following  preamble  and  resolution  were  pre- 
sented and  adopted  : 

Whereas,  In  the  treatment  of  fractures  of  the  shaft  of  the  femur 
the  question  often  arises  as  to  what  is  a  satisfactory  result  in  a  given 
case ;  therefore,  be  it 

Resolved,  That  a  committee  be  appointed  by  the  President  to  report 
at  the  next  meeting  of  the  Association  what  in  their  judgment,  under 
the  methods  of  treatment  now  employed,  should  be  considered  as 
satisfactory  results. 

The  following  committee  was  appointed  :  Dr.  Stephen  Smith, 
of  New  York;  Dr.  D.  Hayes  Agnew,  of  Philadelphia  ;  Dr.  David 
W.  Cheever,  of  Boston ;  Dr.  D,  W.  Yandell,  of  Louisville ;  Dr. 
Charles  T.  Parkes,  of  Chicago  ;  Dr.  P.  S.  Conner,  of  Cincinnati ; 
Dr.  Charles  B.  Nancrede,  of  Ann  Arbor;  and  Dr.  Hunter  Mc- 
Guire,  of  Richmond. 

The  following  Report  of  the  Committee  was  submitted  by  the 
chairman,  Dr.  Stephen  Smith  ■} 

The  question  referred  to  your  committee  has  an  important 

1  Dr.  Smith  stated  that  during  the  year  Dr.  Parkes  had  died.     Many  members  of  the 
committee  were  absent  from  their  homes  during  the  summer  months,  rendering  it  im- 
possible to  confer  with  them  in  the  preparation  of  the  Report.     Dr.  Agnew  was  the  only 
member  who  had  examined  and  approved  it. 
Am  Surg  6 
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bearing  upon  the  jurisprudence  of  surgical  practice.  One  of  the 
most  frequent  causes  of  prosecution  of  surgeons  is  the  alleged 
mal-treatment  of  cases  of  fracture  of  the  femur.  Unfortunately 
in  the  trial  of  these  suits  the  testimony  of  surgeons  appearing 
as  witnesses  has  too  often  been  contradictory.  The  effect  of  this 
want  of  uniformity  of  opinion  among  surgeons  of  equal  oppor- 
tunities for  experience  and  observation  has  usually  proved  dis- 
astrous to  the  just  determination  of  the  question  at  issue.  Courts 
have  been  led  to  regard  expert  testimony  as  only  confusing,  while 
juries  have  rejected  it  altogether. 

It  would  greatly  subserve  the  ends  of  justice  in  this  class  of 
cases  if  there  was  that  harmony  of  views  among  surgeons,  on 
the  special  subjects  of  litigation,  that  would  secure  the  confidence 
of  both  courts  and  juries.  And  this  consensus  of  opinion  would 
undoubtedly  have  the  greater  weight  if  it  was  in  the  form  of  a 
precise  statement,  deliberately  made,  and  authoritatively  indorsed 
by  a  body  organized  like  this  Association.  In  this  view  your 
committee  has  endeavored  to  obtain  the  experience  of  individual 
members  for  the  purpose  of  formulating  conclusions  that  they 
could  submit  for  adoption  by  the  Association.  Accordingly  the 
committee  issued  the  following  circular  to  members,  viz.: 

"  What  should  be  considered  as  a  satisfactory  result  (other 
than  perfect  union)  in  the  treatment  of  a  simple  fracture  of  the 
shaft  of  the  femur  ?" 

The  question  was  so  framed  as  to  elicit  the  answer  that  would 
be  required  in  court.  Thirty-five  members  replied,  and  their 
answers  have  been  tabulated  for  convenience  of  reference.  Al- 
though there  are  noticeable  in  these  replies  certain  differences  of 
opinion  on  the  several  points  raised,  these  differences  are  by  no 
means  so  great  and  irreconcilable  as  not  to  admit  of  being  em- 
bodied in  a  general  statement  designed  to  harmonize  and  unite 
them  for  future  reference.  The  committee  has  accordingly  briefly 
reviewed  the  several  questions  raised,  and  has  endeavored  to 
secure  a  common  ground  on  which  the  Association  can  take  its 
position,  and  on  which  members  can  individually  stand  before 
the  courts. 

The  function  of  the  lower  limb  is  that  of  locomotion,  with 
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power  to  sustain  whatever  superincumbent  weight  is  necessarily 
imposed  by  Nature  or  art.  Essential  to  this  function  is  strength 
of  the  feniur  at  the  seat  of  fracture,  free  and  unimpeded  action 
of  the  muscles,  and  proper  motion  of  the  knee-joint.  The 
determination  of  the  degree  of  restoration  of  function  cannot  be 
made  until  a  suitable  time  has  elapsed  after  the  treatment  has 
been  suspended ;  for  the  recovery  of  the  free  action  of  the.  mus- 
cles and  of  the  knee-joint  requires  persistent  use  of  the  limb  for 
a  variable  period,  depending  much  upon  the  age  of  the  patient  and 
the  severity  of  the  injuries  inflicted  when  the  fracture  occurred. 
We  should  fix  upon  one  year  after  treatment  has  been  discon- 
tinued and  the  patient  has  begun  to  use  the  limb  as  a  reasonable 
period  before  a  final  judgment  can  be  formed  as  to  the  com- 
pleteness of  restoration  of  function.  The  aim  of  treatment  in 
any  fracture  is  the  complete  restoration  of  the  function  of  the 
limb. 

1 .  Bony  Union. — The  necessity  of  firm  bony  union  as  a  result 
of  the  treatment  of  a  fracture  does  not  admit  of  discussion.  The 
failure  to  secure  this  result,  so  frequent  in  fractures  of  the  shaft 
of  the  femur,  raises  questions  in  each  individual  case  quite  for- 
eign to  the  objects  of  this  report.  It  is  pertinent,  however,  to 
state  that  the  amount  of  callus  should  not  be  taken  as  a  criterion 
of  the  success  of  treatment.  It  may  be  so  slight  as  not  to  admit 
of  detection,  or  so  abundant  as  to  form  a  well-marked  mass,  and 
yet  the  function  of  the  limb  be  completely  restored.  The  prac- 
tical question  is  as  to  its  firmness. 

2.  Relation  of  the  Long  Axes  of  the  Fragments. — It  is 
the  aim  of  the  surgeon  to  restore  the  normal  relation  of  the  long 
axes  of  the  fragments  in  order  to  prevent  angular  deformity. 
This  he  endeavors  to  accomplish  by  the  exact  apposition  of  the 
fractured  surfaces,  and  by  securing  the  normal  curves  of  the 
shaft.  But  he  finds  that  in  the  vast  majority  of  instances  he 
cannot  effect  his  purpose.  The  exact  apposition  of  the  fractured 
surfaces  is  generally  impossible  ;  nor  can  the  normal  long  axial 
line  be  restored  with  mathematical  precision.  Overriding  of  the 
fragments  will,  as  a  rule,  occur  in  spite  of  the  most  accurately 
adapted  appliances  and  the  most  assiduous  care.    Nor  does  this 
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failure  to  secure  perfectly  accurate  adjustment  of  the  fragments, 
both  as  to  the  fractured  surfaces  and  as  to  the  long  axis,  imply 
loss  or  even  impairment  of  function.  For,  if  parallelism  of  the 
long  axes  of  the  two  fragments  is  secured,  notwithstanding  the 
ordinary  overriding  of  the  fractured  surfaces,  the  gait  of  the 
person  and  the  strength  of  the  limb  need  not  be  impaired  by 
such  union.  We  may  conclude,  therefore,  that  a  satisfactory 
result  is  obtained  when  the  long  axis  of  the  lower  fragment  is 
continuous  with  the  line  of,  or  with  a  line  nearly  parallel  with 
the  axis  of  the  upper  fragment,  or,  in  other  words,  when  there 
is  no  perceptible  angular  deformity  at  the  seat  of  fracture. 

3.  Correspondence  of  the  Anterior  Surfaces  of  the  Frag- 
ments.— On  the  correspondence  of  the  anterior  surfaces  of  the 
fragments  depends  the  position  of  the  foot.  If  these  surfaces 
are  on  the  same  plane  the  foot  will  have  its  normal  outward  in- 
clination from  the  centre  of  the  body,  and  in  proportion  as  the 
anterior  surface  of  the  lower  fragment  deviates  from  the  plane 
of  the  upper  fragment  will  the  foot  incline  from  its  normal  posi- 
tion. If  the  deviation  outward  is  considerable  there  will  be 
permanent  lameness  of  the  patient.  The  result  of  treatment, 
therefore,  to  be  satisfactory,  requires  that  the  anterior  surfaces 
of  the  fragments  shall  be  on  the  same  plane,  or,  in  other  words, 
that  the  normal  outward  inclination  of  the  foot  shall  be  pre- 
served. 

4.  Length  of  Limb. — The  length  of  the  injured  limb,  when 
compared  with  its  fellow,  was  formerly  regarded  as  the  test  of 
success  of  treatment.  Hence,  in  the  final  estimate  of  the  result 
the  length  of  the  fractured  limb  was  carefully  ascertained  and 
compared  with  the  uninjured  limb,  and  the  difference  noted. 
The  records  of  all  past  time  show  that  shortening  of  the  frac- 
tured limb  was  the  universal  rule,  whatever  the  method  of  treat- 
ment pursued,  and  the  question  to  be  determined  in  each  case 
was  simply  as  to  the  degree  of  such  shortening  existing.  The 
recent  discovery  of  the  natural  discrepancy  in  the  lengths 
of  the  lower  limbs  has  considerably  modified  our  estimate 
of  this  test  of  treatment.  It  now  appears  that  a  difference  in 
the  length  of  the  lower  limbs,  once  considered   an  evidence 
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of  unsuccessful  treatment,  is  after  all  not  incompatible  with 
a  perfectly  natural  formation  of  these  limbs.  It  is  estab- 
lished by  careful  measurement  that  90  per  cent,  of  healthy, 
uninjured  persons  have  lower  limbs  of  unequal  lengths.  This 
fact  proves  that  shortening  of  one  lower  limb,  as  compared 
with  the  other,  is  the  normal  development  of  the  skeleton  of 
man.  But  the  diflficulty  of  estimating  the  value  of  shortening 
as  a  test  is  still  further  enhanced  by  the  fact  that  one  limb, 
as  the  left,  is  not  invariably  longer  than  the  other,  or  the 
right.  It  appears  that  in  35.8  per  cent,  the  right  limb  is  the 
longer,  while  in  54.3  per  cent,  the  left  is  the  longer.  It  is,  there- 
fore, manifestly  impossible  in  any  case  to  determine  the  exact 
result  of  treatment  so  far  as  regards  shortening.  It  might  hap- 
pen, if  the  limbs  were  found  of  equal  length,  that  the  naturally 
longer  limb  was  fractured,  and  only  the  usual  amount  of  short- 
ening occurred,  which  equalized  their  length;  or,  if  the  short- 
ening was  found  to  be  considerable,  as  upwards  of  an  inch,  the 
difference  might  be  explained  thus :  the  fractured  femur  was 
originally  the  shorter,  and  the  usual,  unpreventable  shortening 
occurring  during  the  treatment  has  been  added  to  that  already 
existing ;  or,  again,  we  could  explain  those  very  rare  cases  in 
which  the  fractured  limb  is  alleged  to  be  found  the  longer 
after  treatment,  by  assuming  that  it  was  previously  the  longer, 
and  that  the  shortening  has  not  been  sufficient  to  equalize 
the  lengths  of  the  two. 

In  view  of  these  facts  we  must  conclude  that,  within  given 
limits  of  shortening,  measurement  of  the  limbs  affords  no  accu- 
rate or  reliable  guide  as  to  the  success  or  failure  of  treatment. 
Those  given  limits  have  never  been  fixed  by  authorities,  and 
even  had  they  been  agreed  upon  previously  to  the  discovery  of 
the  natural  difference  in  the  lengths  of  the  limbs,  they  would 
have  had  no  substantial  foundation.  With  these  new  facts  to 
aid  us,  we  are  in  a  position  to  create  a  much  more  just  standard, 
for  it  will  have  a  scientific  basis.  In  the  first  place  it  must  be 
accepted  as  a  legitimate  conclusion  that  if  the  amount  of  short- 
ening does  not  exceed  the  average  natural  difference  in  the 
length  of  the  limbs,  viz.,  about  half  an  inch,  the  result  will  be 
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in  accordance  with  the  laws  of  Nature  in  the  conformation  of 
the  lower  extremities.  In  other  words,  such  a  result  ought  to 
be  considered  perfect.  Secondly,  if  the  shortening  does  not 
exceed  the  extreme  limit  of  difference  in  the  lengths  of  natural 
limbs,  viz.,  about  one  inch,  the  result  should  be  regarded  as 
satisfactory.  Thirdly,  an  unsatisfactory  result,  as  regards  short- 
ening, exists  only  when  the  degree  of  shortening  exceeds  the 
greatest  difference  of  natural  limbs,  viz.,  one  inch. 

5.  Lameness. — Lameness,  limping,  or  a  halt,  after  recovery 
from  fracture  of  the  femur,  is  a  symptom  of  very  variable  sig- 
nificance. Some  patients  will  have  a  limp  in  their  gait  with  but 
one-fourth  of  an  inch  shortening,  while  others  will  not  limp  who 
have  a  half  or  even  an  inch  of  shortening.  It  is  an  important 
fact — bearing  upon  the  question  of  how  far  shortening  of  the 
limb,  after  fracture  of  the  thigh  with  lameness,  is  to  be  taken 
as  proof  of  disability — that  people  who  have,  normally,  one  leg 
longer  than  the  other  do  not  limp,  even  when  the  difference  has 
been  found  to  be  fully  one  inch.  Undoubtedly,  this  failure  of 
persons  to  recognize  the  natural  discrepancy  in  the  length  of 
their  lower  extremities  is  due  to  the  habit,  early  acquired,  of 
adjusting  the  pelvis  to  neutralize  the  defect,  with  a  slight  com- 
pensatory curvature  of  the  spine. 

If  a  fracture,  in  an  adult,  is  followed  by  a  change  in  the  length 
of  the  legs  there  may  be  a  temporary  limp,  due  to  the  failure 
of  the  patient  at  once  to  adjust  the  pelvis  and  spine  to  this  new 
condition.  But  in  a  vast  proportion  of  cases  the  limp  gradually 
disappears,  or,  if  it  becomes  permanent,  the  result  is  due  to  the 
careless  habits  of  the  patient.  This  fact  was  strikingly  illus- 
trated at  one  of  the  military  hospitals  during  the  late  war.  This 
hospital  became  the  rendezvous  of  soldiers  who  had  recovered 
from  crippling  injuries  of  the  lower  extremities.  It  was  noticed 
by  the  surgeons  that  there  was  a  striking  difference  in  the  degree 
of  lameness  or  limping  among  the  men  having  the  same  degree 
of  disability,  and  that  some  men  with  shortening  of  one  leg  to 
the  extent  of  one-fourth  of  an  inch  had  a  much  greater  limp 
than  others  with  from  three-fourths  of  an  inch  to  an  inch  of 
shortening.     An  attempt  was  made  to  overcome  this  defect  by 
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forming  a  company,  and  placing  the  men  under  the  drill  of  an 
officer  of  the  regular  army,  with  instructions  to  prevent  limping 
in  their  exercise.  The  result  was  surprising.  The  limping  gait 
quickly  disappeared,  even  in  those  suffering  from  the  greatest 
degree  of  shortening  and  deformity.  This  experiment  proved 
that  lameness  or  limping  is  not  a  reliable  test  of  impairment  of 
function,  and  should  have  only  a  relative  value  in  an  estimation 
of  results. 

We  must  conclude  that  lameness  should  be  regarded  as  a 
proof  of  an  unsatisfactory  result  only  when  it  is  due  to  a  degree 
of  shortening  that  renders  a  limp  a  necessity,  and  cannot  be 
overcome  by  the  efforts  of  the  patient,  but  requires  the  aid  of 
artificial  appliances.  We  can  find  no  better  guide  to  determine 
the  degree  of  shortening  compatible  with  a  useful  limb,  so  far 
as  lameness  is  concerned,  than  by  referring  to  the  standard  that 
is  furnished  us  in  the  discrepancy  in  the  lengths  of  limbs  that 
Nature  has  established.  As  has  been  stated,  the  most  accurate 
measurements  of  healthy  persons  give  an  average  difference 
in  the  lengths  of  the  legs  of  about  half  an  inch.  But  this 
difference  may  amount  to  one  inch  (or  even  more)  in  perfectly 
healthy  and  well-formed  limbs.  We  may  justly  conclude,  there- 
fore, that  a  shortening  of  half  an  inch  as  the  final  issue  of 
treatment  of  a  fracture  of  the  thigh,  and  after  a  proper  use  of 
the  limb,  gives  a  perfectly  natural  relation  between  the  twc^ 
limbs,  and  hence  is  an  ideal  result.  We  may  conclude  further, 
that  if  the  shortening,  after  use,  amounts  to  one  inch,  the  result 
is  still  satisfactory,  for  this  relation  of  the  limbs  as  to  length  is 
still  in  accordance  with  the  natural  law  of  conformation.  These 
measurements,  it  should  be  stated,  are  of  the  length  of  the 
entire  leg,  and  not  of  the  thigh  only. 

6.  Conditional  Results. — There  is  a  class  of  cases  in  which 
our  estimate  of  results  must  be  based  upon  a  careful  study  of 
the  special  circumstances  connected  with  the  treatment  of  each 
case.  Results  widely  different  from  those  already  given  may 
and  must  be  regarded  as  satisfactory  in  these  cases,  when  we 
give  proper  consideration  to  the  conditions  under  which  the 
treatment  is  necessarily  pursued.     The  treatment  might  have 
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been  conducted  where  it  was  impossible  to  secure  proper  appa- 
ratus, or  the  injury  may  have  involved  other  parts  so  as  to  pre- 
vent the  patient  from  taking  the  necessary  position,  or  the 
patient  may  have  suffered  from  delirium  or  other  disturbing 
malady.  These  cases  must  be  regarded  as  exceptional,  each 
one  is  to  be  decided  according  to  its  special  features,  and  they 
need  no  further  notice  in  this  report  than  simple  recognition. 

Your  committee  respectfully  submit  the  following  conclu- 
sions, which  they  believe  are  in  accord  with  scientific  investi- 
gations, and  which  embody  the  experience  and  the  opinions 
of  the  members  of  the  Association,  as  far  as  they  have  been 
communicated  to  the  committee  : 

Conclusions. — A  satisfactory  result  has  been  obtained  in  the 
treatment  of  fracture  of  the  shaft  of  the  femur  when — 

1.  Firm  bony  tiniofi  exists. 

2.  The  long  axis  of  the  lower  fragment  is  either  directly  continu- 
ous with  that  of  the  upper  fragment  or  is  on  nearly  parallel  lines, 
thus  preventing  angular  deformity. 

3.  The  anterior  surface  of  the  lower  fragment  maintains  nearly 
its  normal  relation  to  the  plane  of  the  upper  fragment,  thus  prevent- 
ing undue  deviation  of  the  foot  from  its  normal  position. 

4.  The  length  of  the  limb  is  either  exactly  equal  to  its  fellow,  or 
the  amount  of  shortening  falls  within  the  limits  found  to  exist  in 

'90  per  cent,  of  healthy  limbs,  viz.,  one-eighth  to  one  inch. 

5.  Lameness,  if  present,  is  not  due  to  more  than  one  inch  of 
shortening. 

6.  The  conditions  attending  the  treatment  prevent  other  results 
than  those  obtained. 


FRACTURE  OF  THE  SHAFT  OF  THE  FEMUR. 


89 


o 

H 

< 

u 
O 

< 

JU       V 

H    I 

O      s; 

Dd  >. 
W  ^ 
C3 


^  u  3 


3    -^    :/! 
S  "ST  "" 

o  ._r-  u 

>,  ^  — 

~   3  rt 
.EOS 

«  >  = 


—  u  r:  — 


C   CO   yj   c 
.2  -2  c  o 


boo 


e  s  av  c 


■=       E 


■  -a 


«   ^   C   bD 

o'O-o- 
^^  5  c  u 

5  fe  "' 


=  S  => 

1)  O    r: 

M  aj  ,^  j£ 

t.  •-  ■—  o 

D  SX)  3  vi_ 

>  b  o  "S 

2  5a.S  o 


U   1)   3  .S 

:i   c   "1 

M  1)  .=    U 

.5  M.b   - 

3  —    to 

(/5 


g  -  «  »/  ij  g  —  2 '-'  .§  ■£ 
'c*  >,o  bou  c  '''I'  .■S<~ 

iJ  S!  2  i  .=  S  <«  .S  ^  S  o 

3«-j05jJ«=SCc;cr 

3^i)->'i>jJc;^>»t.    - 

±:3         SnS^Sf^^r; 


i:  .a 


C  =  3  o  My^  >i:.n  — 

3Caui4JC>"*-^^'"*',_ 

a-g2i^--5i«c  is  «  -  O 


«  6 


o  o 


S   3   o  EirS   «  .::i  .c  u  £.-2 

s  .=  A  ti:  o  u  >  be  u  ;3  .r 


>     S 
>*     .5 

I— I        C 

t_,       n 
u 

O     2 

a 

en      2 

2  iS 


(X4 

o 

m 


^-  s  ■= 

«»-   be  C 

/=  c  ^ 

1)    i;    O 

I  °|-| 
5  o"o  ^ 

i  5  2 
0  O  c 

=*  2  tS 
-"■Co. 


-•a  -: 
S5  ^  £ 


=   «=         3 

us-       a 


<-^  2 

3  a.  c 
";=  O 


■^    3 

E  "^ 
"  2 


O  .=         -S   3 

r  3       00 
52      -  « 

°  o    ;!2 

X   in   3 

.5  ^  cs 


.£  tr--  c 
.  t.  3  .n 

►  a,  -  '^ 


■<c^  = 


3    0-3 


bb   - 

Si 

<  d 


bed" 

3    O 


i^      o52 
•H  "*     5  bi" 

c:o       .«•=  £ 

«"•-     I  S  2 
c  3      -J  t:  "*" 

•°2      "-5° 
22  =      o  .£ 

3  —      .3  —    O  C^      • 

u5c'-5~2-"S 
s^.£~^_<i^i>5 
o—  c-r^-S  cs-a  i5 

o"^  Op^'S  "  « - 
o  n-i:  i*  o  3  u  rt  •- 


o   cj   >- 
.3    <U      ^ 

■a  j2  o 
a>      5 

y  J-.    - 

y--  _ 

y     3  =     r;    t: 

-   "         botJ^ 
C   3    y 

I-     TO  -^ 

o       u 

-506 

•2  ">  o 
._  ^ 


>  -o 


O    3    3  ..i 
■5   C*  O   CS 


tii 

MO 

-q5 

- 

M.ED 

"■g-l 

<U^ 

-O^S*?   . 

ayes 
Prof. 
Dep 

Z-.      ffi> 

Roswe 
Surg. 
Univ. 
lo,  N 

D     H 

Hon. 
Med. 
Pa. 

0 

H 

.2 

0 

"x 

E 

ct) 

^ 

0 

1) 

c 

a 

0 

"0 

JZ 

c.fcc  0 

c 

c 

u 

^ 

"c 

c 

cS 

2 

0 

0 

0 

y 

j3 

S 

« 

2 

— 

cS 

2 

m= 

>- 

^ 

■^ 

es 

» 

3 
0* 

c 

l-t 

..-. 

3 

i 

e 
.0 

E 

V 

'c 

D 

^5  S  s 

o2  CQ 


90 


SMITH 


bo  V  V 
c  -o  o 

V  ^   tuO 


a  rt^. 


>    re    C3 
l).S2   O 


"   =    «,    3 

u,   w  —    i 
«!    t.    4)    (U 

«i  0)  bo  i- 

T;  >  rt  •£ 

4;   =  "o  T3 

D.  u  !fl  j; 
*<  >  i;  o 

fe^  ^^ 

>  ^  c  ^ 


^  _^  >-  g  c«  o  ^  0,  rt  >  c 

C*_DD4JCS^'5i)^W 

"-5  ^■i'^  ^  «l  ..^  °o 


—    c-   C   C   (U  -r; 

rt  ■!-•  ■^  -^      ':3 


o  'S  ^  £  tils  oj  ^  o  „-  _2  -d 
•5  •£  £  M.5  w  g  g  >,  S  -  £: 

3  c^^-H-TJ-g 


^  o 


i!  Ji  o  S  £ 
•£  ^-H  o  ^ 


B 
bo  bb 


J  <u  S  'S  3  -a 
"c  Z;  t:      o  _aj  .rt 


£  :A3  g       « 


5  C  2  a;  (Lj 

il^BiisgSboE.'H't^^-SjM^ 


t^-ai: 


r-^  -5  ■§  H  ^«  ^  ^  o  c  .3  3 


£-^  rt 


CI  i  °  2  o  ^' 

->^   >^3   O    _    S 


c 

3  -O 
£^  etf 


42  c 


D    1    m  ~ 

11^  I 

^  ^  .2  •£  -S  S  •- 
o  ^  g  .£  -r  o 

^  c 
o    ■ 


>^'3 
c  *- 
o  5 

e   " 

.2.2 
£ 

3   1) 


3   °   rt 

O   in   p   „   J-.   „   ^ 

>    5   2  2   «   ^  ° 

o  -i:  u  <«  i=  ^  « 
y  *  D  rt  o  a,  • 

2-2=  "  t!  S,^  2 
"a  6075  "O  5  <u  k-  *- 

I  o  ^  £  2  1;;  ^  o 

S-S-=  ^  S  o  S  c 
h  h 


3  oTS 

1)    3  ■^^ 

^   rt   O 
Pi  ^ 


O  ■"  O 
o  c 


3C 

£  o 


^  -o  ■- 

«•=• 

•5- « 

r^bo 

B  — 

'S  1) 

>,4)  -a 

5  = 

<U   ♦-    d) 

o';;^ 

>   c3   c 

S  ^  S 

•^2 

<  S; 

J    '    11   s  c 
J  c  ^  o  o 

=    3    (U    D    5 

2  £  .£  "^  u 

O    r-      I-      ^ 

.  E  c«  o 

•    C    »-    4) 

.£^   Mg 

^  •-  £  j^  o 

c  S  -•  J5-2 


•s  .2.0-^ 

C    O 


H'F 


oi 


p-     .  (*  bo 

>^    4J    •<*■  4J    4J 
^l      --^"^ 

£  3  o  o<>- 
:3  bo^  2  o 


03   O 


<   d 


C 


O   O 

ffiCQ 


£  rt  g 

-3:  bO 

.«  ^  «    ■ 

^s  3  t; 

"^0    4) 


C   bOT3 
o  b  c 


o  o 


rtT3 


•S.2°2 

o-c    .  £ 

m   2  -^  - 

'C  E  c  7: 
gWDa3 


3   O^rt 

crt  Do 

2"^n 
S  u  2 


o|(2 

t:  w;£ 

^  ^^ 

CD  =^73 

o  <  a, 


FRACTURE  OF  THE  SHAFT  OF  THE  FEMUR. 


91 


-  "^  a   c  --  •=  "5 
o  d  ° 


o  rt 


5  *^ 


c  2  ^-  c  c  s 


._    J         —         o   ^   — 


::§  = 

O    5J  . 


^    -  o  3  .h  —  5  ^. 

3   O    „    >-3   i; 


>  j5 


cs   u 


(O  "3    O 


ii  -a  ^  o 

c 

15 


^  O    S   <U  ^ 

I,  S^o  c  c  j:  g 
- 1:  i,  £  -5  jj  =  .  ^ 

oSnoS't; 

•g   k   V   ui   cS   O 


«  .S  a! 

■^   «i  "« 

c  o 

1)  c 

£  .S 
y  S  ~ 
•c  .b  - 
c  3  P 


^  =2 


c  e  •- 


.£  o 


j2  ,_  — •  3 


3     u^    U) 

in  ^  ce 


E  5 


I' 

S  o 


S 

OJ 

L^ 

>, 

,o 

0 

u 

> 

•n 

cU 

L« 

5^ 

u, 

0 

>  o 

♦-  -2 


0)  j;    o 


s  _ 

._         Q 

X  J;  p 

>^c  t: 

c  —  o 


=  a  O 


S-1 

o.£ 


C    rt    4)  •-•    U     ' 

u  c  —  5  —  '' 

"  •"  v.-  —  V.  "O 

C  4)   o   2  o  ^ 

2-5,3  3.2  b 

%       o  4J  rt  .5, 

rt   —    4j    4)  „    ^ 
—    C  ~  —   ■"    "1 

-.2E-:gs 

I  c  u  2  «  o- 
«  2  M-  §  U 

X  ■>  .2    fl    O    4, 

o  5^  :/,   a     .  *; 
"  §  " 


■5.3  g 


"u  tj  .£ 

—  c 


:    o  o-= 


2S    . 

Q.  O  5 

o  -5  '5 

-^3   4)   o   ^ 


4) 


s  u 


a! ' 


5  o 


rt 


oj  .c  "O  "o   ^ 
S  ^   a!  .2,  C 


t-  ?-     - 
•5  e-.2 

0  cii 
£.2  £ 

•-   in   T 
S    C    t- 

■^    4J    U 

303 

H  w  o 

O    u 
C    3  .0      . 
_0  CC  ^  XI 

5  .22   o  •§ 

5;^u.  o 

=    li)    O    1, 

£  -  -  -a 


3  —       »> 

•5      "5-? 
^  c  >  ™ 


Q-n! 


c 


1) 


'^  S  '^  -J  -fi  2 


tn  '"  ;S  !> 
"  ca  '"  o 

g-S  «i  £ 

C      -^    4J. 

6^  o  o 
«  c  H  = 

c3  rt  3  2 

•o"  '^  y  S 

.p  5J   rt  2 
'^  '^  '•^  "tn 


^  3~  D-c  iq  >^ 

u  in  t;; 

C  S    =5 

—  O    4, 

«=  =  o 

rt  2 
>^£ 


tX)  . 


o  —  ^ 


>-   O   ^   eS-=  2 
O  <n  in  —  "^  ,_^ 

■"  u  ts  2  "^  S 

'"    3    -    =    "  "> 

2  -^  o  i>  * 
^  d-=  b  i:  £ 


ii   M 


;^  5: 


>  oOE 


2^0 


tn-5 


^2| 


5  rt   cs 

S  o  '-•  -■  ^ 

^   ■>-•    >^  3  ^„  .-  '-' 

■~—  S  £  5  5 

^  cc  .£  **"  -^  "H   c 

jg  o  -o  4J  2  2  <" 

j5  a o-S  5  «  E 


c  2  2  2 
2-.S  '=  ""-  -  ^ 

3  -C:  ii   Q.  in  -^ 

2-*°!  8  i 


1-3CC         >"_0   — 


3  D    l»  c  ^ 

3  C;    1-  00 

^  O  J3  in  C 

aj  3   o  iJ  — 

—  o  —  (u  a 

rt  t)     I  tn  ^ 

^  C    ji  .    3  ^ 

«  o  5  sf  c  1) 

4)  ^  o  c  -  s; 

.""  o 

o  -  ^ 

C  ■—  o 


°-c  -S 


E4)    C3    ^    U    ^ 
—    u    C    1;    3. 


o  >< 
>  o 


C  .ii 


y  3         -5-7; 


•^  -3 

.5    4) 


vn   M 


O 
£    4?  = 

2  §-r 

C  3  J3 
O    O    in 

C  tn  j: 
o  ■"  .— 


in   c   "   '■ 

■S  c  •£  E  ^ 
3  2i: 


P       ^3 
*"  c  --  -o 


c  — 


73 

-^ 

•E 

•0 

■5. 

rt 

■X 

^ 

ri 

0 

0 

n 

0- 

5 

^ 

i> 

in 

a; 

Jm 

-^ 

^ 

si 

iT 

JH 

,:^ 

3 

0 

F^ 

07y 

X 

"S 

41 

-3 

3 

^ 

S" 

'  2 

:^ 

x: 

05 

0 

'^ 

5 

o  S?'=       t?' 
J-  30       3 

—  730       O! 

u  .5  -a  kJ    . 
>o «   .  n 

_  ^  7   ^^ 

"^   5  —  _  'tn     • 


.j=  "2 

3    r       in  o  s 
o'r:     J<  c/3  ^ 

O  C         4)     .  — 

^«        s   - 

fflx:    .    .       u 
•  i2  >i*r  ti£ 


92 


-  ^    ^i    13   ^  .2    C3 


SMITH, 


rt  c  "  rt  <«  2  id"  '^  15'  sT^  t:  o  - 
w  M.S  _,  a  8  S  ^  :;  t3 .5  -:  §  " 

1 « s^-::^^ 


bbii 


•5   rt   rt  -  -^        ™ 

.S  a^^  .2      ^  ^ 

~     ir.     4) 


(S " 


I  ^1  c"  S  S  ^  l"'^.  1^  MT3  3  fe  g  o  a;  -:  bo  S  . 
a  D  o  o  JJ  -5;  ""  bf)  2  >i:M3i,c2=J'"    -.<"§ 


♦-Ex 


t3    ctf 

■*     FT-! 


•   >  t.   !"  ,,   D-  ctf 

m|  o  g  S  =  t: 
"^    "Si. 


g  .2  «  ■£  ."s  a.S  jat-'rtrtaofoc^ 


^  5.3^  3  & 


o^iifGSfe.^^.2 

i>i!        "Zi    (A    1/1    at)  C    ^    1/1 


•2  rt 


to  rr  o 
"*  «  " 


«  c   C 

o  E  c 


5  «  S 

ii    3    S 


Mg   S 

c     .5 

£   3   C 

>-,       1) 

Oct: 

x:  ii  o 
'^■^^ 

^.£•5 


«.^^ 


3.3.2 


^.fi  a.3 


1=  d) 
E 


t;  ii   2   iJ  g  tn 

■^  ■=  ^  -^S  ii  a!  3 

?  ^3  X  p  D 

hrS  <"  ^  £ 


rS  .5  -C    3   M  :t2 


•r  -a 


■"    3  ^    D 


C  S   3   St3 

rt  c  .3  ^   C 

.2  5?  3   3  JD  ' 

.,  C    I-   cS  *J 


■i:  c3  cs  c  .:; .; 


3   M  r;::  ■"  e 

-»     ^     ^  _C  r^     ^ 

>   u   <-)       "2  S  <u 

g  .Q   (u   1)  ^  tS   tj 

.S   3^  E^  grS 

T)  .C   S  -S   c3  ■"   3 

c  !/i  •£  —  ^  c  ■" 

=^  (L  i^  "3  ii  3  T3 

>.C   M*   '"^    3 

O  r,    C    !«    U  1>    m 

•  -2  ^  ■£    ^  F=  E    3 

,   C   I.  -C  ^  "an 

V    ^    ^^    V  O    V 


-  -,3 


-S       ■;j   o   i> 


n  •-  »- 

d  ■  p  ^ 

-3  E  c      := 
-3  1)  j:  .£   <u 

o  o^  ■;=  3 


^  -E-J 

°'.t    3    S 

£^::3 

■3  .S    ul    3 

"  g  S:  fe-a 
^  ^_,  -^  u 

go^S^.2 


^  4)    £  .,  "O 

i;  t"  <u  ^  ::: 

7  2  "O  3 .3 

-3  OJ  g  o 


-  *  j=  2 

M  O  — 


3  _g    n!    c 

o  t:  .c  D 


-•S3 

3    ?^il 

2  15  o 
■S^  3 


w  o  a; 

c 


(U    O 


w   o 


lU 


•,n  o  -s  3 

^  ='-a-.3 

m     —       r/>  t/^      3      rtl 

=°    JL)    .!£  U      O!    ^ 


•£  •£   O   E    3 


•0.3^ 


:3   3   H. 


■ij   5  ui  bX)  5   O 
■;«   o   u  .3  —  .12 


So" 

9.S 

Prof. 
Coll., 
scop, 
a. 

J.    u 

-73 

urg   P 
Med. 
ork. 

Forbe 

eff.  Me 

Prot.  1 

Phila. 

Clin.  S 

duate 

NewY 

•— .       r 

Anat, 
Surg. 
Hosp 

0) 


2  w„" 

Jog 
ft! 


—   in 


3   O.C        .5   O 


•Soa 


o  .- 
Jr  3 


^o' 


o.Ss 
'c  3  it; 


FRACTURE  OF  THE  SHAFT  OF  THE  FEMUR. 


93 


'^ Ji-a  p 
c  !«  3  c 


^  s 


c-oxi- 


1)  ^•r  i«     « 

•C    (U    U    K  a5 

c  .-s  J=  .2     ^ 


>/,  o  S  •" 

>.o 

u  ,n  5,. 2 

cJ   O 

[2  "".H*  b 

^•S 

ny  Ci 
little 
n  ob 
of-P 

2  ^■"  >- 

i'i 

T3^M  ^ 

OS 

UXI    C  -IS 

•C  i„ 

li:  cs  aj  c. 

"»-   o 

measu 
invari 
n  full  1 
s  the 

•=5 

have 
were 
obtai 
me  i 

cs  C.22  J^x;t3j=13  P  2 


c  o«.2i 


£-$„•=  c  .2  M-g  rt  bflx;  o  t-  -5 

S  ?  ?i  ~  ;;  .£  ^  6  ^  o  g  '^  I  f^l 
E'<D:5fc'aj;,rtog-Soct3--c 


'^  I1 


OJ  I 
o   >- 

■q-c 

3 

c  o 
—  o 
[/J 


g-S-.s  c^°.sS  S'^ils  S  Sis 
£3;=3  .So^^pii^^ji^'a 

a.-.o  3g3S5JiJ^rt_«-i:3 
aj2£oS/«5^o^ 

002^tn3"-;o5'-'^ 
;  •-  O 


£  o  c 


—  X  y 


O    D    CO    c^ 


c  c! 


^«2 


c  3  o , 
o  c  >-  ■ - 
j3-3;«  t: 

H  (-.22  2 


Si:  ^  .2  JJ  c  v,  «  ^  Ti  — , 

OJ>cO-^.Sc^£3 

o^.-  cs^s  cljoc:  « 


is 
a 

■5.0 -3 

"   „  '^ 

O    1- 

.£  •£  2 

^  u  rt 

■"'OS 

h 


o  O 

3-X3 


.,»  IJ   ">  J. 
Mm—*; 


lisl 

"  e  2  '- 
^  •-      ^ 

■^   lU   O   o 

^S  •=  E 
c  2  <-  «, 


ED 
•c 


^ 

3 

t!  y 

0 

•a 

0 
0 

=  ^ 

0 
3 
0 

C 

4)X) 
5   3 

"•2 
&  S 

0 

„  £ 

.5  «  >  o 

"    3    3    « 

4)  >-.^  O 
W    c    5    fl 

So  ai^ 
2  •-  lu 
E-g  v.^ 

^   OS 


bo  rt 

•5  7 


^  2 


■£   3   ^^ 
^   3    O 

O  ---S    . 

<U    3    lU    O 

33:  r  -S 


Jr^    3  ^   _j 


USD 


o 

in  ^ 
>>  rt 


^  3 


U    V 


o  S.S^ 
[-■=  jj  - 

E   rt  £  .  -  o 
*-  bo'5  ,,-^ 

c    O    <0     * 


5-S^^2 

■5  s  2  •-  u 

^  -^   -1  o  o 


3  •£  ' 


■tJ5« 


■°  ,.  E 

■a  cj  o 

3  t3  C3 

O    c  3 


i;  3  o  «  o       ">      ^ 
■5  3  £  ^  a      3  .^  ci 


§•5    1, 


•5  '^  "  o  .r  -^ 


c  3 

CS  — 

O.E 
o  r  3 

3  coii 

O  O 

O       .  ^rt 


•  -   "   "   M^ 

ii  3 


u  S  rt        "J  3  c-^  ^  c;  f^  c 


>^  rt  v2 
rt_4JXi 

-3  tl  Q.    - 

3  ^  rt   t- 

3  3  O    U 

•  ■  3  > 


3  "3    C13 
""    3    U) 

_0    o    CS 

"  'u    3 
U  -r:  — 

rtS^ 


rt 


ctj 
'/I 

bib 


E  S  J5 

"3  i 
.2^  rt  ^ 

"rt  3  <-   boj 
c  £  rt  -H  = 
.2  >i;  •?  £  «    . 

—        0)  —  ._  "Q 

rt  <u   e   •-  7^  y? 

fe5  o  2  " 
Sw.  3  -  §S 

C  °  g-g  M  u 
O  w  i  c  U  ir 
O    0)         .3  "0    O 

O  3  o  3  U  £ 
C    o    D    ^    rt  j-T 

■"  2  ^"o  fe  I 
•^a^iiEi 


M1 


^3 


O  .3    O    P 

£u^  - 

S  3  rt  a 
bij*  -s  c« 


;  3-3 


3  -^  _:  ^ 

J  ^  c  S   bi  bJ3  J' 

W^;5<5  3^.£      330 
•  cn&H    .  O  x  ^  xj»T^jn  c«U 


rtOo 


,<^    .^boi 


o  -o 

is 

|.>s 

E  3    ^ 
■;      o 

^   3   rt 
^73  DQ 


bi-d  rt"      ^-jr'.-i 
■    1;  ^  _-^>5 


c^Sog 


bjo 

■^.  ^   3    „ 


bJ3 


3D.. 

i>  p;        3  -2  «   <u 
C-  "->  t;   ?^  rt  V,  S 


r.-T? 


a>J2  >-^ 


=    OJ    r: 

rtPQ 


<2   rt   5 


.s? 


3  JZ 

2  ^ 


94 


FRACTURE  OF  THE  SHAFT  OF  THE  FEMUR 


2  i=^ 


.J=<ii 


T3   >>      T3 


5*5 


S*- 


.S>^  a       CO 


•^  ••^ 

tn 

v 

en 

u 
o 

s 
S 

•a 

S 

U1 

in 

s 

-1 

S5 

'c 

P 

E£  rt 


"  «  >  o       <« 

2  u  ■£  o  u  -■  ■" 

o    _    C    I- 


.E  XI , 

O  .IT  T3    P 
O        I-  .s 

C!i    Z.     CJ     I,       . 

y  0)  e 
(U  <u  t«  ^  o 

^  2  TJ  o  -^ 


2  > 

v2  >- 

m   (0 

art-" 

cS       — 

r  ni  ">  S 
1  _o  1)   " 


St:  X 


e  E 


1)  c  o 
o  o  ^ 
o  "-s    . 
•  -a  ^  >^ 

^   >   ^   as 


>  cr 


etf  2  3  Ji 


t/1   O 


I-  C    rt 

3  1)   Q. 

O  >    VI 

O  C   '^ 

T3  "'•^ 


Sr„2"Jic5=t:oxi-Jj 


ir^s  "|:£  s«l 

CuiOt        gin      't;:::'"^ 


Si:;  c-^ 

^    C   u)    O 


_   rt   ^ 
■n  |_  .S 


^3c.Eo2c'-^" 

g.t£|  0-8=^  ifc"; 

—    re-'n'OD      -J^ 

c  --s  '^'g  o  o  ^  ^  ^ 
g  d'S  o  3  >i5  o  ^  ? 


^  2 

.— 

-c  e 

m^ 

"^    C6 

XI 

O  ~ 

tn 

^•o 

C 

—    OJ 

OJ 

Si  5  .t:  -a 

at:  tq  ox.  c  s^ 

""  C    !D    C    t    i? 


Q..S2 


ii  5  o 


*j    w    ,«^    m    ?•"*" 


2^^-;3Hfefe:;c>,'^| 


XI  c 


o 

*: 

art 

C3 

4_, 

tn 

oT 

Cl 

C 

^ 

X. 

o. 

.§ 

c 

a; 

a 

o 

o 

^ 

^ 

a  c  ^  -S  •  ■"  c  L'  Is  £  '  fe 
Ert^£;v^i223rt^_^| 
£  a„-  g  c^!:  8-f  ^--S 

,^      l-      KA.-.    Ti      tr      (T?      —      CU 


E' 

D   bfl^   C   M   O   ^  -S  ii   fl 


U)0C<c3>0(n.T;iUv.cS<-'-t-" 


<u  ^ 


■-3    C 


■t;  "5 


C  C  rt 
'3  rt  "-^ 
3  .3 
>Ji3   tao 


J3  .^ 

O  rt 
•3  ,3 
in  « 


^'^    3         to 


^   O 


rt  XI    -  — ' 

■£  3  S  « 

rt  ^  rt  "^ 
OJ  —    >    tn 

"  o  =  ii. 

in         -r* 

—    M&    gi 

ir^.S  m  5 

■3    3  ■  3  T3 

3  >-■  „^  in 
a>  -3  TO  •' 
-O   ■«  ^   ^ 

w  2  *-= 

•22^3 


t  to 


•3   <^  ji 

rt        rt 

.Ji   3    > 

•2^ 

O    in 

.  a  t« 


O  XX 


in   M  J 


3    O  — 


O         E  '35   3   Q   E 


•ci3  § 


rt  in  *t; 
-  t;  in  o 
3  <u  rt  »- 
O  Bg  D- 
in  D*^ 

^  O  c  *-- 

cj   in   53   ? 
•r;  rt  o  « 


M  O  .!2 

^    -J 
•   bo 


•c« 


3   ° 


73 

33"        5 


330 

.  73C«U 


»T'    in    in 
►^00 


o  bu 

.  "^  x: 


ASEPTIC  AND  ANTISEPTIC  DETAILS  IN  OPERATIVE 

SURGERY. 

By  ARPAD  G.  GERSTER,  M.D.. 

PROFESSOR  OF   SURGERY   IN   THE  NEW  YORK   POLYCLINIC  ;      SURGEON   TO   THE 

GERMAN   AND   MT.   SINAI    HOSPITALS,   NEW    YORK. 


Though  it  must  be  conceded  that  the  process  of  evolution  of 
the  principle  which  underlies  safe  operating  is  a  closed  chapter 
in  surgery,  yet  it  cannot  be  denied  that  means  have  lately  under- 
gone change  and  are  still  undergoing  improvement.  The  main 
feature  of  this  improvement  is  the  simplification  of  our  pro- 
cedures. And  simplification  means  an  easier  comprehension,  a 
more  ready  acceptance  by  the  general  practioner,  and  a  bene- 
ficial spread  of  the  practice  of  aseptic  and  antiseptic  measures. 

One  of  the  most  interesting  features  of  the  birth  and  infancy 
of  the  Listerian  idea  was  the  circumstance  that  this  vast  prac- 
tical revolution  in  surgical  management  was  based  on  purely 
scientific  facts,  seemingly  of  mere  theoretical  interest.  I  refer 
to  the  use  made  by  Lister  of  Pasteur's  researches.  To  one 
familiar  with  the  character  of  these  researches,  it  will  be  very 
natural  that  Lister's  first  steps  in  practically  establishing  the 
value  of  Pasteur's  results  were  dominated  by  the  idea  of  the 
necessity  of  chemical  sterilization,  or,  as  it  was  then  called,  dis- 
infection. How  strong  and  persistent  the  hold  of  this  thought 
was  upon  the  minds  of  men  is  best  illustrated  in  the  remarks 
made  by  Lister  himself  in  a  lecture  or  paper  delivered  not  many 
years  ago.  In  those  days  Volkmann  taught  that  in  preparing 
the  field  for  an  operation,  shaving  and  scrubbing  of  the  skin 
ought  to  precede  the  application  of  the  carbolic  solution.  Lister 
deprecated  these  measures  as  over- zealous  and  unnecessary,  and 
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if  the  printed  report  can  be  trusted,  the  tinge  of  a  sneer  was  not 
unmistakable  in  his  critical  observations.  He  contended  that 
the  great  efficiency  of  carbolic  lotion  and  spray  made  these 
plainer  methods  of  disinfection  superfluous.  Of  course,  I  must 
add  that  since  then  Lister  has  changed  his  position. 

As  a  matter  of  fact,  there  is  no  doubt  now  that  the  powerful 
action  of  the  razor,  of  soap,  and  a  stiff  brush  goes  far  beyond 
anything  that  can  be  accomplished  in  the  way  of  disinfection, 
even  by  the  strongest  permissible  antiseptic.  We  know  that, 
beside  the  filth  adhering  to  them,  epidermis  and  hair  contain 
not  only  hosts  of  harmless  and  noxious  germs,  but  that  epi- 
dermis, hair,  and  clinging  filth  are  all  by  necessity  or  accident 
more  or  less  coated  and  permeated  by  various  oleaginous  sub- 
stances which  form  an  effective  barrier  to  the  penetration  of  all 
watery  solutions.  Hence,  to  insure  the  penetration  and  imbibi- 
tion of  a  chemical  sterilizer  contained  in  a  watery  solution  it  is 
first  necessary  to  remove  this  coating  of  grease.  And  what 
agent  is  better  capable  to  do  this  effectually  than  emollient 
potash  soap,  applied  with  plenty  of  hot  water,  and  the  thorough 
action  of  a  stiff  brush  made  of  the  bristles  of  the  hog?  Grease, 
filth,  and  effete  epidermis,  harmless  and  pathological  germs,  are 
swept  away  all  alike,  rapidly  and  thoroughly,  and  with  admirable 
impartiality.  When  the  germicidal  lotion  is  finally  applied  to 
the  cleansed  skin,  there  is  very  little  to  kill  in  the  shape  of 
noxious  organisms.  Lack  of  time  forbids  my  entering  into  the 
scientific  demonstration  of  the  facts  just  related,  but  I  refer  those 
interested  in  the  proofs  of  the  inhibiting  effect  of  oleaginous 
substances  upon  the  action  of  aqueous  disinfectants  to  the  con- 
clusive article  of  Schimmelbusch.^  Far  be  it  from  me  to  depre- 
ciate the  value  of  the  experiment  which  demonstrated  that  a 
noxious  germ  finely  distributed  in  a  generous  quantity  of  water, 
to  which  was  added  a  powerful  germicide  in  a  certain  minute 
proportion,  would  promptly  succumb  to  the  deadly  influence  of 
this  chemical.  I  only  desire  to  point  out  the  fact  that  these 
noxious  organisms  are  not  met  with  in  the  shape  of  thin,  watery 

1  Archiv  tiir  klinische  Chirurgie,  1891,  p.  129. 
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emulsions  by  the  surgeon,  but  are  found  imbedded  in  dense 
masses  of  what  Lister  appropriately  called  "  lumps  of  dirt,"  in 
conglomerations  of  grease  and  epidermis,  in  powerful  plugs  of 
sticky  slime,  pus,  and  blood-clot.  Therefore  let  us yfr.?/ empha- 
size the  paramount  antiseptic  value  of  the  homely  methods  em- 
ployed for  cleansing  dirty  surfaces  comprised  in  the  term  of 
mechanical  piiriji cation ;  and  secondly  point  out  how  infinitely 
more  they  accomplish  than  any  form  of  chemical  disinfection 
by  watery  germicidal  solutions  alone.  Both  should  be  com- 
bined. 

Next  in  importance  to  the  cleansing  of  the  field  of  operation 
stands  the  question  of  the  sterilization  of  the  hands  employed 
at  an  operation.  Both  KuemmeP  and  Fiirbringer^  have  brought 
abundant  experimental  proof  of  what  enormous  quantities  of 
truly  pathogenic  germs  are  habitually  lodged  under  the  finger- 
nails of  even  the  most  cleanly  persons,  and  especially  of 
physicians.  It  matters  not  how  often  their  hands  were  washed 
with  soap  and  brush,  the  scrapings  of  the  finger-nails  always 
contained  an  abundance  of  noxious  germs.  We  know  that 
to  facilitate  digital  examination,  the  surgeon's  finger  is  lubri- 
cated with  oil  or  vaseline.  Not  inconsiderable  quantities  of 
oleaginous  matter  intermixed  with  pathogenic  bacteria  per- 
sistently cling  to  the  deepest  recesses  of  the  subungual  space, 
and  this  fatty  deposit  prevents  the  effective  penetration  of  ger- 
micidal lotions.  Fiirbringer's  investigations  have  shown  that 
the  following  process  will  invariably  render  the  surgeon's 
hands  germ-free:  The  nails  should  be  kept  trimmed  short; 
the  hands  are  to  be  scrubbed  with  brush  and  soap  in  hot 
water  for  one  minute,  especial  attention  being  paid  to  the  sub- 
ungual spaces,  which  then  are  to  be  scraped  carefully  with  a 
nail-cleaner,  the  hands  to  be  immersed  for  another  minute,  first 
in  strong  alcohol,  then  in  a  i  :  lOOO  solution  of  corrosive  subli- 
mate. Even  hands  that  were  in  prolonged  contact  with  intensely 
septic  matter  can  be  instantly  rendered  reliably  aseptic  by  this 
process.     This   is   comforting  for  the  surgeon   to  know,  who 

»  Centralblatt  fiir  Chirurgie,  1885,  Beilage  zu  No.  24,  p.  26. 
■■'  Idem,  i883,  p.  83. 
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during  the  progress  of  an  operation  may  be  compelled  to  insert 
his  finger  into  the  rectum  or  oral  cavity  tor  the  sake  of  necessary 
verification. 

When  my  thoughts  revert  to  the  old  days  of  spray  and  unlim- 
ited carbolic  acid,  the  first  thing  remembered  is  the  habitually 
shocking  condition  of  our  hands.  Martyrdom  means  testimony, 
and  the  martyred  state  of  our  hands  bore  shining  testimony  of 
the  earnestness  of  our  faith.  We  all  believed  in  the  necessity 
of  unlimited  chemical  sterilization,  especially  as  to  our  instru- 
ments. Fortunately,  all  this  has  been  changed  for  something 
better,  and  this  we  owe  to  Davidsohn,^  who  taught  us  to  sterilize 
instruments  by  boiling. 

But  let  us  first  examine  whether  the  usual  steps  of  the  me- 
chanical cleansing  to  which  surgical  instruments  are  subjected 
are  adequate  or  not.  That  they  are  very  important  is  very  evi- 
dent, inasmuch  as  by  them  is  removed  the  bulk  of  blood,  pus, 
shreds  of  animal  tissue,  and  ointments  clinging  to  their  inter- 
stices and  rough  surfaces  after  an  operation.  Yet  even  the  most 
thoroughgoing  scrubbing  in  hot  water  with  soap  and  a  stiff 
brush  will  not  render  instruments  aseptic.  Schimmelbusch'^  has 
subjected  instruments  thus  cleansed  to  bacteriological  examina- 
tion. He  found  that,  especially  to  artery  forceps,  a  considerable 
quantity  of  noxious  germs  were  constantly  adherent,  and  that 
only  the  simplest  instruments  were  irreproachable. 

Another  factor  has  to  be  considered.  In  the  large  practice  of 
our  hospitals,  where  from  three  to  five  operations  are  performed 
at  one  session,  the  minute  cleansing  of  a  large  instrumentarium 
after  each  operation  is  tedious,  involving  considerable  time.  We 
either  had  to  submit  to  this,  or  had  to  provide  a  disproportion- 
ately large  and  costly  set  of  duplicates  and  triplicates.  As  a 
matter  of  fact,  the  latter  thing  was  rarely  resorted  to,  and  the 
cleansing  of  the  bloody  instruments  being  hurriedly  and  often 
inadequately  done,  main  reliance  was  placed  upon  the  disinfect- 
ing power  of  our  carbolic  acid  bath.  And  as  consideration  for 
the  assistants'  hands  had  gradually  caused  the  abandonment  of 

1  Berliner  klinische  Wochenschrift,  1888,  No.  35.  -  Loc.  cit.,  p.  147. 
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the  Stronger  for  weaker  solutions,  frequent  failures  in  securing 
primary  union  were  the  result  of  these  evasive  attempts. 

As  mentioned,  Davidsohn  demonstrated  that  boiling  for  five 
minutes  in  a  covered  vessel  charged  with  water  was  invariably 
followed  by  a  faultless  sterilization  of  instruments  thus  treated. 
But  the  great  drawback  of  this  plan  was  that  all  steel  objects 
thus  treated,  unless  they  were  perfectly  protected  by  nickel- 
plating,  became  rusty  and  were  sooner  or  later  ruined.  This 
objection  does  not  apply  to  its  full  extent  to  sterilization  by 
superheated  air ;  but  the  necessity  for  costly  apparatus  and  the 
tardiness  of  the  process^  make  this  plan  evidently  impracticable. 
Sterilization  by  steam  presents  the  drawback  of  rusting  in  a  still 
greater  degree. 

If  we  then  had  some  reliable  means  of  safely  preventing  the 
inroads  of  rust  upon  our  instruments  during  sterilization  by  boil- 
ing, we  would  possess  a  rapid,  simple,  and  thoroughly  practical 
way  of  accomplishing  our  purpose.  Common  washing-soda,  as 
found  in  every  household,  if  added  in  the  proportion  of  one  per 
cent,  to  water,  is  endowed  with  the  valuable  property  of  prevent- 
ing the  formation  of  rust  on  steel  during  boiling.  And  we  owe 
this  expedient  to  the  ingenuity  of  Schimmelbusch. 

Let  me  now  practically  illustrate  in  another  direction  the  vast 
importance  of  this  simple,  rapid,  and  reliable  manner  of  cleans- 
ing instruments.  It  must  appeal  with  peculiar  strength  to  the 
sensibilities  of  the  general  practitioner  and  country  surgeon. 
Look  at  the  ordinary  surgical  pocket-case,  containing  the  chief 
and  often  only  available  instrumentarium  in  a  grave  case  of 
emergency.  Its  leather  and  lining  are  well  worn  and  more  or 
less  soiled,  both  from  long  use  and  the  necessity  of  carr>'ing  it 
about  with  us  in  hot  and  cold  weather,  rain  and  shine.  Bathed 
in  the  vapors  of  perspiration,  freely  accessible  to  dust  and  dirt, 
it  soon  becomes  the  very  negation  of  what  is  tidy.  Imagine  that 
a  fresh  case  of  compound  injury  to  bone  or  joint,  vessel  or  ten- 
don has  to  be  dealt  with,  and  that  at  once.  Under  these  circum- 
stances the  instruments  drawn  from  the  pocket-.case  were  always 

« 
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employed  by  me  with  much  reluctance  and  no  little  trepidation. 
Only  when  the  case  brooked  absolutely  no  delay  and  could  not 
be  tided  over  by  temporary  expedients  permitting  postponement 
of  the  operation  to  a  safer  occasion,  did  I  operate.  The  cleans- 
ing that  could  be  bestowed  on  such  instruments  on  such  occa- 
sions must  needs  be  inadequate,  and  one  had  no  choice  but  to 
trust  to  luck. 

How  different  matters  are  when  we  know  that  to  put  our 
instruments  in  a  perfectly  aseptic  condition  we  need  only  a 
covered  pot  of  boiling  water  charged  with  washing-soda,  one 
tablespoonful  to  the  quart.  After  five  minutes  of  ebullition  the 
contents  of  the  pot,  instruments,  water  and  all,  are  emptied  into 
a  clean  pan,  and  the  operation  may  proceed. 

In  hospitals  a  sufficient  supply  of  cold  sterilized  soda  solution 
can  be  kept  on  hand,  to  be  poured  over  the  hot  instruments  as 
soon  as  they  are  placed  in  the  instrument-tray.  Lately  we  have 
used  at  Mount  Sinai  Hospital  simple  boiled  water  for  this  pur- 
pose, with  perfect  satisfaction. 

In  recapitulation,  we  will  say  that  instruments  should  be  first 
cleansed  with  soap,  water,  and  brush,  then  boiled  for  five  min- 
utes in  a  covered  vessel  containing  a  watery  solution  of  wash- 
ing-soda I  :  lOO  (one  heaped  tablespoonful  to  the  quart). 

We  have  seen,  from  the  preceding  remarks,  how  important  a 
role  is  played  in  modern  surgery  by  the  humble  scrubbing-brush. 
And  yet  there  is  no  other  implement  so  generally  neglected  as 
this,  and  none  that  receives  less  care  in  practice.  In  hospital 
and  the  private  office  we  see  the  brush  used  indiscriminately  on 
the  hands  of  the  surgeon,  the  skin  of  the  patient,  in  close  con- 
tact with  vaseline,  feces,  urine,  sputa,  blood,  pus,  ichor,  and 
what  not.  After  use  it  is  deposited  on  the  washstand  without 
any  special  care  as  to  the  removal  of  filth  clinging  to  thousands 
of  bristles  and  their  interstices.  It  is  no  wonder  that  brushes 
thus  treated  become  very  hotbeds  of  infection. 

Various  expedients  were  employed  to  overcome  this  obvious 
evil,  among  which  shall  be  mentioned  first  the  exclusive  use  of 
new  brushes  in  the  preparation  for  each  major  operation,  espe- 
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daily  laparotomies ;  then  the  disinfection  of  brushes  by  con- 
tinuous immersion  in  strong  sublimate  of  mercury  solution,  and 
finally,  the  rejection  of  all  brushes  and  employment  of  bundles 
of  "excelsior"  instead,  which  are  thrown  away  after  each  single 
use.     (Neuber.) 

On  account  of  its  great  effectiveness  the  banishment  of  the 
brush  could  be  viewed  by  the  surgeon  only  with  regret.  Hence 
let  us  examine  whether  a  simple  and  practical  way  has  not  been 
devised  to  keep  this  implement  clean. 

I  have  again  to  refer  to  Schimmelbusch,^  who  has  shown  be- 
yond any  reasonable  doubt,  that  a  single  and  brief  immersion  in 
a  strong  germicidal  solution  is  inadequate  to  destroy  the  noxious 
forms  of  bacteria  contained  in  surgical  nail-brushes.  He  found 
that  brushes  used  in  the  wards  and  private  rooms  of  the  Berlin 
clinic,  which  were  simply  kept  in  the  stereotyped  dish  alongside 
of  the  wash-basin,  literally  swarmed  with  pyogenic  organisms. 
Further,  he  established  that  to  satisfactorily  disinfect  a  brush 
containing  pathogenic  germs,  an  immersion  in  strong  mercuric 
solution  of  at  least  ten  minutes  was  indispensable.  If  we  con- 
sider how  often  brushes  fresh  from  use  on  infectious  caSes  and 
still  filled  with  soapsuds  are  thrown  back  into  the  vessel  set 
aside  for  their  immersion,  there  to  give  up  their  contents  of 
soap,  which  render  the  sublimate  solution  inert,  we  must  con- 
clude that  under  such  circumstances  even  fifteen  or  twenty  min- 
utes will  not  accomplish  a  perfect  sterilization.  Hence  we  see 
with  pleasure  the  demonstration  of  the  fact  by  Schimmelbusch, 
that  boiling  of  the  most  unclean  brush  for  five  minutes  in  a 
I  :  lOO  soda  solution  will  always  -  render  it  absolutely  aseptic. 
Ordinarily,  then,  surgical  brushes  should  be  always  kept  im- 
mersed in  I  :  looo  sublimate  solution,  and  should  be  always 
boiled  before  laparotomies,  or  whenever  intensive  infection  has 
occurred.  Finally,  brushes  carried  about  in  the  open  satchel  of 
the  surgeon,  or  those  found  on  the  washstands  of  patients, 
should  also  be  boiled  before  use. 

I  Loc.  cif.,  p.  i6r. 
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Whenever  I  have  watched  the  process  of  impregnation  of 
absorbent  dressings,  as  it  is  carried  on  at  our  large  hospitals,  I 
could  not  avoid  the  feeling  of  uncertainty  regarding  the  desired 
result.  The  repeated  handling  of  large  quantities  of  material 
by  a  certain  number  of  persons  required  in  folding,  immersing, 
wringing,  unfolding,  drying,  refolding,  cutting,  and  final  storing, 
cannot  but  impress  the  observer  with  the  suspicion  of  contam- 
ination. Add  to  this  the  mistakes  made  in  mixing  the  solutions 
used  for  impregnation,  and  the  resulting  over-  or  under-charg- 
ing of  the  dressings  with  chemicals  prone  to  evaporation  or 
chemical  change,  and  it  will  be  seen  that  impregnation  itself  is 
apt  to  be  very  uncertain  as  to  its  absolute  value.  As  to  the 
merits  of  the  processes  employed  by  various  manufacturers  in 
preparing  disinfected  dressings,  I  will  only  remark,  that  as  their 
gauge  of  success  is  a  purely  commercial  oue  directed  solely  to 
profit,  the  work  being  done  by  persons  to  whom  the  essence  of 
a  surgically  clean  procedure  is  a  matter  of  utter  indifference, 
their  trustworthiness  must  be  a  factor  not  amenable  to  direct 
proof  and  demonstration. 

But  let  us  see  wherein  dwells  the  antiseptic  property  of  our 
surgical  dressings.  Can  it  be  the  inconstantly  represented 
chemical  agent,  which  even  if  present  in  the  prescribed  quantity 
is  nearly  inert,  or  is  it  some  other  factor  ?  The  answer  is  that 
we  know  that  the  high  antiseptic  value  of  our  intensely  ab- 
sorbent dressings  depends  on  their  quality  of  favoring  rapid 
evaporation,  rather  than  on  any  chemical  properties  they  may 
possess.  The  curing  of  meat  and  fish  by  exposure  to  the  sun 
is  one  of  the  most  ancient  preservative  processes,  and  well 
known  to  be  highly  effective.  As  to  the  effect  of  evaporation 
upon  pathogenic  microbes,  Schlange^  has  shown  that  the  bacillus 
of  green  pus,  for  instance,  inoculated  upon  moist  pads  of  cotton, 
was  aggressively  prolific  if  kept  under  a  glass  cover  which  pre- 
vented evaporation.  On  the  other  hand,  its  proliferation  was 
immediately  checked  if  the  pads  were  freely  exposed  to  air  and 
became  dry  by  the  loss  of  moisture.     I  cannot  but  fully  indorse 

1  Archiv  fiir  klinische  Chirurgie,  I887. 
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the  Statement  made  by  Schimmelbusch,  that  the  effectiveness 
of  highly  absorbent  and  rapidly  drying  dressings,  even  if  they 
contained  a  moderate  amount  of  schizomycetes,  is  much  greater 
than  that  of  materials  which,  however  faultlessly  impregnated, 
are  lacking  the  properties  just  mentioned,  as,  for  instance. 
Lister's  resinous  gauze. 

Looking  aside  from  the  objectionable  and  unreliable  features 
of  impregnation  itself,  let  us  not  forget  the  disagreeable  influ- 
ence of  the  chemicals  used  in  this  process  upon  the  skin  of 
surgeon  and  patients.  The  intensive  eczema  so  frequently  pro- 
duced underneath  our  sublimate  and  carbolic  dressings  is  a 
serious  drawback  of  not  small  moment. 

All  these  objections  vanish  if  preference  is  given  to  one  or 
another  mode  of  sterilization  by  dry  or  moist  heat.  Of  these 
modes  only  three  need  to  be  considered. 

First  comes  the  simple  process  of  boiling.  For  purposes 
where  a  reliable  dressing  has  to  be  procured,  extempore  boiling 
in  a  soda  or  potash  solution  of  about  i  j^  per  cent,  for  ten  min- 
utes is  incomparably  the  simplest  and  most  practical  manner  of 
getting  an  absorbent  and  aseptic  material.  In  this  procedure 
we  recognize  at  once  the  familiar  ways  of  the  laundry,  the  emi- 
nently aseptic  results  of  which  have  been  demonstrated  beyond 
any  reasonable  doubt  by  Behring^  in  the  Berlin  Hygienic  Insti- 
tute. Thus  cotton  or  linen  stuff,  to  be  found  in  every  household, 
can  be  rapidly  rendered  serviceable  for  surgical  purposes  by 
a  short  boiling  in  soda  or  potash  lye.  Well  rung  out,  it  can  be 
immediately  used,  and  will  dry  rapidly  in  situ  under  the  influence 
of  the  body-heat  and  exposure  to  the  air. 

Sterilization  by  hot  air  has  also  been  shown  to  be  sufficient, 
and  would  deserve  serious  attention  but  for  the  necessity  of 
employing  costly  and  complicated  apparatus. 

But  these  objections  do  not  prevail  as  to  a  steady  current  of 
slightly  superheated  steam.  The  apparatus  needed  for  this  pur- 
pose is  simple,  cheap,  and  durable,  and,  as  I  have  ascertained 
during  an  extensive  tour  of  investigation,  embracing  a  consid- 

•  Zeitschrift  fiir  Hygiene,  1890. 
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erable  number  of  Continental  clinics,  has  been  and  is  there 
universally  employed  with  unvarying  satisfaction.  The  appa- 
ratus I  refer  to  is  made  by  Lautenschlager,  in  Berlin,  from  plans 
by  Schimmelbusch,  and  has  several  features  to  commend  it. 
First,  its  moderate  cost,  easily  afforded  by  every  hospital,  and 


Fig.  I. 


Lautenschlager's  apparatus  for  the  sterilization  of  dressings  by  steam. 


even  a  busy  surgeon.  Secondly,  the  absence  of  the  danger  of 
explosion,  the  rapidity  with  which  it  is  set  in  motion,  and  the 
thoroughness  with  which  every  fibre  of  the  articles  placed 
within  it  is  permeated  by  steam,  which  enters  the  receptacle 
containing  the  dressings  from  above,  displacing  all  atmospheric 
air,  finally  escaping  through  a  tube  at  the  bottom  of  the  appa- 
ratus, whence  it  is  conducted  into  a  pail  of  cold  water  to  effect 
its  precipitation. 
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Another  ingenious  feature  of  this  apparatus  consists  in  the 
employment  of  a  number  of  perforated  tin  boxes,  which  can  be 
closed  at  will,  each  of  these  containing  everything  that  is  to  be 
used  at  a  given  operation.  Supposing  that  three  operations  are 
to  be  done,  one  after  another,  three  of  these  boxes  are  charged 
each  with  all  the  dressings,  towels,  and  surgeons'  gowns  to  be 


Fig  2. 


Sectional  view  of  Lautenschlager's  steam  sterilizer. 


used  on  that  occasion,  and  are  placed  within  the  steam  chamber 
of  the  apparatus.  The  flames  are  lighted,  and  counting  from 
the  time  that  the  thermometer  connected  with  the  apparatus 
indicates  ioo°  C.  the  contents  are  exposed  to  the  action  of 
steam  for  forty-five  minutes.  After  this  the  boxes  are  taken 
out,  their  air-holes  are  closed,  and  th^  dressings  in  them  remain 
clean  and  undefiled  by  any  contact  until  the  moment  when  they 
are  taken  out  and  applied  to  the  wound. 
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Protected  from  all  undesirable  contact  by  the  tin  case,  aseptic 
dressings  can  be  thus  transported  anywhere,  to  be  used  wherever 
occasion  requires.  I  need  not  add  that  gauze  or  cotton  is  not 
rendered  absorbent  by  steam  alone,  and  must  possess  this  prop- 
erty before  sterilization.  This  apparatus  was  recently  acquired 
for  Mount  Sinai  Hospital,  New  York,  where  it  can  be  inspected. 

Dressings  thus  prepared  possess  all  the  requisites  demanded 
by  modern  surgery.  They  are  cheap,  aseptic,  can  be  kept  so 
indefinitely,  and  do  not  irritate  the  skin. 


Fig.  3. 


Schimmelbusch's  box,  within  which  dressings  are  placed  into  steam  chest  of  sterihzer. 


The  sponge  is  a  surgical  requisite  so  full  of  excellent  qualities 
that  no  substitute  has  as  yet  succeeded  in  displacing  it.  A  very 
good  article,  known  as  the  Florida  sponge,  can  be  bought  here 
for  such  a  trifling  sum  that  we  can  easily  afford  to  use  a  sponge 
but  once.  Among  the  many  processes  recommended  for  its 
disinfection,  that  by  boiling  is  to  be  absolutely  condemned,  as 
it  robs  the  sponge  of  its  most  valuable  properties — its  softness, 
elasticity,  and  power  to  absorb.  One  of  the  most  effective  pro- 
cesses has  been  abundantly  tested  by  myself  in  hospital  and 
private  practice  for  seven  years,  and  these  are  its  simple  details  : 
The  sponge  is  to  be  freed  of  its  calcareous  impurities  by  dry 
beating  and  a  short  immersion  in  standard  dilute  muriatic  acid. 
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Traces  of  the  acid  having  been  washed  away,  the  sponges  are 
left  for  two  days  in  water  to  give  the  spores  contained  in  them 
a  chance  to  germinate.  The  reason  for  this  is  the  fact  that  pro- 
Hferating  microbes  succumb  much  more  promptly  to  germicides 
than  their  spores.  After  this  process  of  fermentation  the  sponges 
are  thoroughly  kneaded  by  hand,  each  for  a  minute,  in  plenty 
of  hot  water  and  potash  or  soft-soap,  which  will  thoroughly 
macerate  and  mollify  hard  lumps  of  dirt  that  may  be  imbedded 
in  the  densest  and  central  parts  of  the  sponge,  thus  rendering 
them,  as  it  were,  penetrable  to  the  action  of  germicides.  After 
all  traces  of  soap  are  removed,  the  sponges  are  thrown  into  a 
5  per  cent,  solution  of  carbolic  acid,  which  I  prefer  to  corrosive 
sublimate  for  this  purpose,  as  it  does  not  become  inert  as  easily 
as  a  metallic  compound.  An  immersion  extending  over  twenty- 
four  hours  will  render  the  sponges  absolutely  sterile  and  fit  for 
use.  Should  it  for  economic  reasons  be  desired  to  use  sponges 
oftener  than  once,  this  same  process  will  be  just  as  effective  to 
purify  them. 

The  large  flat  sponges  so  generally  used  in  laparotomy  have 
been  abandoned  by  me  for  three  years  as  expensive,  and  not  as 
handy  as  small,  well-sterilized  compresses  of  plain  absorbent 
gauze,  which,  to  prevent  unfolding  and  fraying,  are  firmly  tied 
with  silk  at  one  end.  The  surgeon  is  nowhere  so  cramped  for  lack 
of  space  as  at  his  operations  in  the  bottom  of  the  pelvis.  A  sponge 
used  for  packing  away  intestines  needs  constant  pressure  to  pre- 
vent its  expansion  and  encroachment  upon  available  space.  A 
pad  of  gauze  held  down  for  a  short  while  will  become  packed, 
and  will  retain  its  shape  and  position  even  if  released  from 
digital  pressure. 

When  I  approach  the  vast  subject  of  operative  technique,  in- 
dissolubly  connected  with  the  principle  of  asepticism  and  anti- 
septicism,  I  confess  to  a  feeling  of  helplessness.  Hours  would 
be  required  to  do  justice  to  the  intimate  connection  and  inter- 
dependence of  these  subjects,  and  I  must  content  myself  with 
giving  you  a  few  glimpses  only.  The  enormous  increase  in  the 
ratio  of  safety  in   operating  caused  by  anti-parasitic  measures 
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has  led  to  curious  results.  A  clumsy  and  rough  operator  who 
is  a  thorough  antiseptician  is  often  very  successful.  On  the 
other  hand,  we  see  very  dextrous  men  suffer  disheartening  dis- 
comfitures on  account  of  disregard  of  the  maxims  of  cleanliness. 
This  is  not  said  to  encourage  clumsy  operating.  On  the  con- 
trary, I  must  declare  what  all  of  you  know  already,  that  the 
most  brilliant  triumphs  of  surgery  are  won  in  these  days  by 
those  who  combine  technical  skill,  the  cunning  of  hand  and 
brains,  with  the  conscientious  practice  of  a  thoroughgoing 
cleanliness.  The  neglect  of  cleanliness  will  meet  in  no  field  of 
human  activity  with  a  swifter  and  more  certain  retribution 
than  here ;  hence  I  may  say  that  cleanliness  is  one  of  the 
most  important  and  truly  ethical  factors  in  the  honorable 
pursuit  of  our  noble  art. 

The  barbaric  elements  of  the  neglect  of  cleanliness  and  in- 
attention to  hemorrhage,  the  rough  methods  of  evulsion,  the 
slashing  and  tearing  often  made  necessary  in  former  days  by 
the  absence  of  anaesthesia,  have  almost  all  been  eliminated  from 
surgery.  Dissection  is  made  safe  by  adequate  incisions  and 
by  the  control  of  hemorrhage,  which  keeps  the  field  of  operation 
comparatively  dry.  By  the  skilful  use  of  retractors  the  track 
of  the  knife  is  laid  bare  to  the  scrutiny  of  the  eye ;  and  blunt 
methods  of  severing  tissues  being  avoided  wherever  possible, 
clean-cut  surfaces  are  left  behind,  more  prone  to  heal  than 
bruised  and  torn  ones. 

The  immediate  effect  of  anti-parasitic  principle  upon  the 
improvement  of  operative  technique  is  nowhere  more  evident 
than  in  those  procedures  where  internal  sources  of  infection 
are  encountered  and  set  free  during  an  operation,  as,  for  in- 
stance, in  the  excision  of  tuberculous,  suppurating  joints  and 
glands,  in  the  removal  of  the  diseased  appendix  vermiformis, 
the  evacuation  of  intra-peritoneal  abscesses,  and  the  excision 
of  suppurating  abdominal  tumors.  To  prevent  accidental  con- 
tamination of  healthy  surfaces,  or,  if  unavoidable,  to  neutralize 
its  bad  effects,  can  be  truly  said  to  be  a  newly  developed  art. 
I  may  also  mention  the  enormous  progress  in  the  safety  of 
surgical  interference  in  operating  upon  organs  that  can  never 
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be  called  aseptic,  as,  for  instance,  the  rectum,  the  oral  cavity — 
in  fact,  the  entire  digestive  tract;  the  bladder,  and  the  uterus. 
Here  operative  technique,  in  the  old  sense,  and  antisepsis  or 
asepsis  are  so  intimately  blended  that  they  cannot  be  safely 
separated,  and  ought  to  be  taught  together  by  book  and 
example. 

To  illustrate  the  meaning  of  these  remarks,  I  may  be  per- 
mitted to  mention  a  few  examples.  To  insure  the  success  of 
an  extensive  excision  of  the  rectum  for  cancer,  we  perform 
preliminary  colotomy.  Thus  we  divert  feces  and  contamination 
from  the  field  of  operation,  rendering  it  aseptic  as  far  as  possi- 
ble. Likewise  we  open  the  membranous  portion  of  the  urethra 
and  pass  a  drainage-tube  into  the  bladder,  in  order  to  prevent 
the  infection  of  a  urethroplasty  wound  by  ammoniacal  urine. 
Not  long  ago,  in  performing  a  needful  herniotomy  upon  a  boy 
child,  I  have,  to  prevent  the  soiling  of  the  wound  by  urine,  per- 
formed external  urethrotomy  with  success.  All  these  opera- 
tions represent  improvement  of  operative  technique  in  a  wider 
sense. 

The  field  we  have  here  touched  is  one  where  a  clear  line  of 
demarcation  between  aseptic  and  antiseptic  measures  cannot  be 
drawn.  In  many  of  the  cases  belonging  to  this  order,  irriga- 
tion is  an  important  element  of  success ;  therefore  let  us  devote 
a  few  words  to  the  subject  of  irrigation. 

The  wholesale  condemnation  of  irrigation  as  employed  in  the 
past  is  just  as  sure  a  sign  of  superficiality  on  the  part  of  the 
critic  as  the  slighting  of  the  important  role  of  antiseptic  agents 
in  former  periods  of  the  antiseptic  method.  As  long  as  the 
preparatory  measures  to  an  operation  were  rather  perfunctory, 
as  long  as  the  skin,  the  surgeon's  hands,  his  sponges,  instru- 
ments, and  dressings  were  indifferently  cleansed,  the  continuous 
use  of  disinfectants  during  and  after  the  operation  was  neces- 
sary to  insure  success,  that  is,  to  ward  off  virulent  suppuration. 
Similarly-,  under  these  conditions,  the  use  of  continuous  irriga- 
tion during  operations  was  justified  by  the  general  improvement 
of  results  observed  after  its  employment.  As  we  have  learned 
to  lay  greater  stress  upon  and   practice  a  more  exact  form  of 
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preparatory  asepsis,  so  the  necessity  for  chemical  germicides 
and  irrigation  has  been  restricted.  But  both  of  these  agents 
have  furnished  a  valuable  and  necessary  link  in  the  chain  ofr 
development  of  the  discipline.  This  view  is  confirmed  by  the 
fact  that  practical  experience  tells  us  how  indispensable  irriga- 
tion still  is  to  the  safe  performance  of  many  operations  done  in 
regions  which  can  be  rendered  and  kept  aseptic  only  with  great 
difficulty  or  not  at  all.  Here,  too,  the  mechanical  effect  of  the 
stream  of  irrigating  fluid  is  infinitely  more  important,  in  my 
opinion,  than  the  chemical  influence  of  the  weak  solutions  gen- 
erally used.  It  is  rather  the  rush  of  the  fluid  washing  away 
impurities  than  the  salicylic  or  boric  acid  dissolved  in  it  that  is 
effectual. 

Accordingly,  we  rarely  employ  irrigation  in  wounds  that  are 
known  to  be  free  from  infection,  and  with  few  exceptions  never 
use  strong  solutions,  which  have  produced  in  the  past  con- 
siderable numbers  of  cases  of  fatal  intoxication.  By  eschewing 
chemicals  we  also  have  seen  hzemostasis  become  easier,  and 
especially  have  observed  that  the  troublesome  oozing  of  the 
fresh  wound  has  been  almost  entirely  done  away  with.  Our 
dressings  grew  less  bulky  and  cumbrous ;  they  could  be  left 
longer  undisturbed,  and,  what  is  an  important  item  in  the 
amputation  of  limbs,  could  be  bandaged  on  with  less  pressure, 
whereby  the  danger  of  marginal  necrosis  of  the  flaps  is  mate- 
rially diminished.  In  short,  the  dryer  the  operation,  the  dryer 
was  the  course  of  healing.  How  this  matter  has  affected  the 
question  of  drainage  we  shall  consider  presently. 

To  sum  up  we  shall  say,  then,  that  irrigation  of  an  aseptic 
wound  is  unnecessary,  even  harmful ;  that  it  should  be  only 
employed  in  wounds  which  2st,per  se,  not  aseptic,  such  as  those 
in  the  vicinity  of  or  within  the  several  orifices  of  the  body,  as, 
for  instance,  the  rectum,  oral  cavity,  and  vagina;  that  irrigation 
is  well  employed  during  operations  in  and  about  accidentally 
infected  or  suppurating  areas.  A  notable  exception  to  this  ride 
is  in  the  abdominal  cavity,  wherein  irrigation  is  never  to  be  em- 
ployed. This  statement  seems  to  condemn  a  widely  spread 
practice,  and  some  courage  is  needed  to  express  it  unreservedly. 
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But  both  experience  and  scientific  experiment  support  this  view. 
It  will  be  objected  that  a  vast  array  of  cases  is  on  record  wherein 
irrigation  of  the  abdominal  cavity  was  practised  successfully  by 
eminent  surgeons.  To  this  we  reply,  that  where  harmless  sub- 
stances, as,  for  instance,  blood,  non-septic  contents  of  cysts,  or 
abacteric  pus  from  a  ruptured  pyosalpinx  or  ovarian  abscess, 
have  accidentally  soiled  the  peritoneum,  the  simple  wiping  off 
of  the  bulk  of  these  substances  is  sufficient  to  eliminate  danger; 
that  in  these  cases  irrigation  is  unnecessary,  and  that  recovery 
takes  place  rather  in  spite  than  in  consequence  of  irrigation. 
How  entirely  useless,  nay.  pernicious,  the  effects  of  flushing  the 
peritoneum  are  in  cases  of  active  septic  infection,  as,  for  instance, 
in  the  presence  of  fetid  fecal  abscesses  due  to  intestinal  perfor- 
ation, has  been  abundantly  demonstrated  to  myself  and  to  other 
surgeons  here  and  abroad  by  numerous  unsuccessful  attempts. 
And  there  is  nothing  more  certain  than  that,  on  account  of  its 
complex  character,  the  peritoneal  cavity  cannot  be  completely 
washed  clean ;  that  germicidal  solutions  cannot  be  used  in  a 
sufficient  strength  to  be  effective,  and  that  finally  an  inert  or 
weak  solution  will  only  help  to  spread  the  elements  of  infection 
to  previously  unaffected  areas.  The  substance  of  these  asser- 
tions was  essentially  confirmed  by  experimental  research  on 
animals.^ 

I  take  this  opportunity  for  a  short  diversion  to  a  subject  still 
discussed  by  surgeons,  and  deserving  some  notice.  Most  oper- 
ations within  the  peritoneal  cavity  afford  no  very  rigid  test  of 
the  absolute  value  of  the  aseptic  measures  therein  employed. 
The  tolerance  of  the  peritoneum  is  almost  incredible,  and  tech- 
nical sins  committed  during  abdominal  operations  against  the 
accepted  rules  of  cleanliness,  proper  dissection,  haemostasis,  go 
much  oftener  unpunished  than  those  incurred  at  an  amputation, 
resection,  osteotomy,  or  the  excision  of  extra-abdominal  tumors 
— in  fact,  in  all  major  operations  performed  outside  of  the  belly. 
But  let  the  limits  of  peritoneal  tolerance  once  be  overstepped, 
and  usually  the  damage  becomes  irretrievable ;  the  patient  gen- 

>  p.  Delbet:  "  Recherches  experimentales  sur  le  Lavage  du  Peritoine,"'  Annates  de 
Gynec,  xxxii.  p.  165. 
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erally  dies  of  septic  peritonitis,  for  which  there  is  no  adequate 
corrective.  On  the  other  hand,  if  extra-peritoneal  regions 
manifest  less  tolerance  of  slipshod  methods,  the  consequences  of 
surgical  shortcomings  are  here  often  retrievable  by  corrective 
measures  of  one  or  another  kind.  The  tolerance  of  the  perito- 
neum was  only  too  often  the  mantle  of  charity  under  which 
were  hidden  from  view  sins  of  omission,  of  commission,  of  lapa- 
rotomists  without  surgical  training.  In  laparotomy,  more  than 
anywhere  else,  the  most  rigid  asepsis  is  a  conscientious  duty. 

Intimately  connected  with  the  change  of  views  respecting 
preparatory  asepticism  and  irrigation  is  the  shifting  of  our  stand- 
point regarding  the  application  of  drainage.  Imperfect  cleanli- 
ness, copious  irrigation,  and  abundant  drainage  represent  the 
links  of  a  chain  forged  by  necessity.  A  faultless  asepsis  has 
often  enabled  us  to  do  away  both  with  irrigation  and  drainage. 
Wounds  of  a  moderate  extent,  for  instance,  made  in  herniotomy, 
if  really  aseptic,  their  dissection  clean,  and  haemostasis  perfect, 
will  behave  correctly  under  an  hermetic  collodion  dressing,  and 
exactly  like  a  subcutaneous  injury.  The  oozing  will  be  very 
moderate,  scarcely  penetrating  the  thin  coat  of  gauze  soaked  in 
collodion,  swelling  none,  and  after  the  lapse  often  days  we  shall 
find  the  catgut  stitches  absorbed  and  the  wound  perfectly  healed. 
This  is  a  common  observation  of  modern  surgeons,  and  does 
not  need  specific  verification.  The  same  principle  finds  a  dif- 
ferent application  in  certain  operations  about  the  joints  and 
bones,  when  so  called  "  dead  "  spaces  must  needs  be  left  behind. 
As  most  of  these  operations  are  done  with  the  aid  of  artificial 
anaemia,  considerable  oozing  of  blood  follows  the  removal  of 
Esmarch's  band.  This  blood  fills  up  the  irregular  cavities  left 
by  the  surgeon,  and,  coagulating,  forms  there  a  solid  aseptic 
plug,  which  is  gradually  consumed  and  replaced  by  connective- 
tissue  elements  of  new  formation.  For  seven  years  I  have 
abandoned  the  use  of  drainage-tubes  in  those  excisions  of  joints 
and  sequestrotomies  where  it  was  possible  to  remove  all  dis- 
eased tissues  in  an  unexceptionable  manner.  According  to 
Schede's  plan,  I  have  only  provided  an  avenue  of  egress  for  the 
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first  onrush  of  oozing  blood  by  leaving  one  or  another  angle  of 
the  wound  somewhat  patulous.  A  film  of  protective  over  this 
little  gap  will  prevent  the  absorption  of  the  blood  needed  for 
filling  up  the  irregular  cavity  of  the  excision  wound,  and  will 
maintain  sufficient  moisture  to  prevent  the  exsiccation  of  the 
coagulum. 

And  even  in  operations  where  we  are  not  absolutely  certain 
of  the  aseptic  condition  of  our  wound  we  can  often  dispense 
with  the  use  of  drainage-tubes,  and  not  incur  any  serious  risk. 
Bergmann  first  demonstrated  that  a  wound  of  doubtful  asepticity 
can  yet  be  made  to  heal  by  primary  adhesion.  He  passed  his 
suture-points  through  the  edges  of  the  wound,  leaving  them 
untied,  however;  then  packed  the  open  wound  and  all  its  recesses 
down  to  the  bottom  with  iodoform  gauze.  Over  this  was  placed 
the  usual  outer  dressing.  Through  the  capillary  action  of  the 
gauze  copious  oozing  of  the  serum  was  encouraged,  which,  in 
about  sixty  hours  lost  its  sanguinolent  character,  whereupon 
the  packing  being  extracted  the  suture-points  left  in  situ  were 
closed,  and  the  wound  was  seen  to  heal  in  a  manner  little  dif- 
fering from  primary  union.  Undoubtedly,  much  of  the  success 
of  this  plan  of  packing  and  secondary  suture  is  to  be  attributed 
to  the  action  of  iodoform,  which  has  triumphantly  withstood 
various  attacks  upon  its  reputation. 

Still  another  modification  of  this  form  of  drainage  is  now  ex- 
tensively employed  in  abdominal  surgery,  where,  on  account  of 
much  unavoidable  denudation  or  accidental  infection,  copious 
oozing  is  to  be  expected.  Mikulicz  was  the  first  one  to  employ 
the  iodoform-gauze  packing  successfully  in  the  abdominal  cavity, 
and  his  plan  has  met  with  widespread  and  deserved  acceptance. 
First,  it  does  away  with  the  use  of  the  drainage-tube  ;  and  sec- 
ondly, its  contact  with  the  peritoneum  causes  just  enough  adhe- 
sive irritation  to  insure  after  its  removal  rapid  agglutination  of 
the  raw  surfaces.  Immediate  closure  of  the  wound  can  be  prac- 
tised after  extraction  of  the  packing.  But  drainage  by  tubes  still 
remains  indispensable  where  acute  progressive  suppuration  has 
to  be  dealt  with,  as  an  ample  way  of  egress  must  be  provided 
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for  sticky  and  coherent  masses  of  pus,  blood-clot,  and  sloughing 
tissue. 

By  touching  this  subject  we  have  entered  the  realm  of  anti- 
sepsis proper.  Let  us  now  consider  the  comparative  value  of 
the  principal  measures  employed  for  combating  active,  destruc- 
tive suppuration,  the  form  of  infection  which  the  surgeon  has  to 
encounter  most  frequently.  I  unhesitatingly  declare,  and  length- 
ening experience  tends  only  to  confirm  my  conviction,  that 
here,  as  elsewhere,  purely  mechanical  measures  employed  with 
a  view  to  the  removal  of  excessive  tension  and  the  thorough 
evacuation  of  noxious  matter,  such  as  adequate  incision,  properly 
placed  drainage,  the  extraction  of  sloughs  and  sequestra,  with 
frequent  energetic  irrigation,  play  a  much  more  important  part 
in  checking  mischief  than  chemical  disinfection.  Even  in  the 
treatment  of  destructive  ulcers  the  constant  bath  and  actual 
cautery  are  found  to  be  more  effective  than  chemical  appliances, 
though  the  great  usefulness  of  the  latter  cannot  be  denied  in 
milder  processes  of  a  superficial  character. 

We  have  seen  that  dry  absorbent  dressings,  favoring  rapid 
evaporation,  are  most  useful  in  the  treatment  of  extensive  asep- 
tic wounds,  and  that  smaller  aseptic  wounds  can  be  advantage- 
ously sealed  with  an  hermetically  occlusive  collodion  pad.  An 
entirely  different  principle  obtains  in  the  dressing  of  septic  or 
suppurating  lesions,  surgical  or  accidental. 

While  capillary  attraction,  exerted  by  a  dry  absorbent  dress- 
ing, is  perfectly  adequate  to  drain  an  aseptic  wound  of  its  serous 
discharges,  and  while  the  rapid  drying  and  crusting  of  these 
dressings  is  just  the  thing  we  want  to  seal  a  sweet  wound  against 
the  possibility  of  subsequent  infection  from  without,  these  very 
qualities  of  the  dry  absorbent  and  occlusive  dressing  make  it 
unfit  for  use  in  cases  where  the  secretions  are  purulent.  To 
begin  with,  pus  contains  so  many  corpuscular  elements  in  the 
shape  of  leucocytes  and  shreds  of  decayed  tissue,  all  suspended 
in  a  more  or  less  viscid  medium,  that  capillary  absorption  alone 
cannot  effect  much  more  than  the  removal  of  a  portion  of  its 
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serous  components.  The  remainder,  containing  the  more  solid 
part  of  the  discharges,  becomes  inspissated  and  forms  a  crust. 
Thus,  artificially,  retention  and  an  aggravation  of  the  existing 
mischief  is  brought  about.  A  moist  dressing,  protected  against 
evaporation  either  byre-moistening  or  an  outer  covering  imper- 
meable to  moisture,  does  not  possess  these  disadvantages.  In- 
spissation  being  prevented,  the  escaping  pus  retains  at  least  its 
original  density,  and  is  evenly  absorbed  and  distributed  through 
the  interstices  of  the  entire  dressing.  Crusting  and  retention 
will  be  prevented,  especially  if  the  dressings  are  frequently  re- 
newed. An  additional  and  very  valuable  quality  of  the  moist 
dressing  is  the  soothing  effect  it  exerts  upon  the  inflamed  parts. 
It  soon  acquires  the  temperature  of  the  covered  region,  and  the 
combination  of  warmth  and  moisture  presents  the  most  valuable 
features  of  the  time-honored  poultice  without  its  drawbacks. 

Is  the  impregnation  by  germicides  of  moist  dressings  used  in 
cases  of  suppuration  effective  and  necessary  or  not  ?  My  an- 
swer is  unhesitatingly  negative.  While  the  microbes  contained 
in  dense  masses  of  pus  will  remain  unscathed  by  the  minute 
quantities  of  a  chemical  contained  in  our  dressings,  these  will 
be  very  often  sufficient  to  irritate  the  skin  into  florid  eczema. 
Adequate  incisions,  efficient  drainage,  frequent  change  of  dress- 
ings supplemented  by  irrigation,  contain  the  essence  of  the 
successful  treatment  of  suppuration. 

In  summing  up  we  will  say  finally,  that  though  chemical  ster- 
ilization is  still  important,  even  indispensable  in  some  fields  of 
modern  surgery,  main  stress  belongs  to  those  mechanical  meas- 
ures of  purification  which  compose  the  essential  part  of  aseptic 
preparation. 

Having  passed  in  review  the  present  status  of  anti-parasitic 
surgery,  we  see  that  although  incisive  changes  have  befallen  the 
means  employed,  the  principle  upon  which  the  discipline  was 
grounded  remains  unshaken.  The  living  spark  of  truth  has 
survived  the  pedantry  and  over-zeal  of  the  advocates,  as  well  as 
the  sneers  and  contempt  of  the  opponents  of  the  new  departure. 
Its  blessings  have  soothed  and  removed  untold  suffering  and 
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misery — have  saved  I  might  say,  millions  of  lives.  For  all  this 
humanity  is  indebted  to  one  man,  whose  intellect  pierced  the 
deadly  mists  that  overhung  the  practice  of  surgery.  That  to 
the  activity  of  the  surgeon,  though  it  still  remains  surrounded 
by  grave  responsibilities,  was  added  a  vastly  increased  element 
of  pleasure,  the  gaiidiiim  certaminis  against  disease  and  death — 
for  this  gift  to  his  fellow-surgeons,  we  are  indebted  to  Sir  Joseph 
Lister. 
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DISCUSSION. 

Dr.  J.  Collins  Warren,  of  Boston. 

In  glancing  over  the  abstract  of  Dr.  Gerster's  paper,  it  occurred  to 
me  that  a  presentation  of  the  routine  work  of  some  of  the  hospitals 
in  Boston  would  be  the  most  useful  contribution  that  I  could  make  to 
this  discussion.  I  have  selected  for  this  purpose  the  two  larger  hos- 
pitals— the  Massachusetts  General  and  the  Boston  City  Hospital,  and 
a  special  hospital — the  Children's  Hospital,  which,  owing  partly  to 
its  limited  material  and  partly  to  the  very  excellent  work  done  by  its 
hospital  staff,  is  able  to  produce  most  satisfactory  results.  The  larger 
hospitals,  which  are  general  hospitals,  have  such  an  abundant  mate- 
rial— the  City  Hospital  being  supplied  from  the  city  of  Boston,  and 
the  Massachusetts  Hospital  receiving  patients  from  all  parts  of  New 
England  and  beyond — that  the  surgeons  have  a  much  more  difficult 
problem  to  deal  with  in  endeavoring  to  maintain  a  high  standard  of 
work.  At  the  Massachusetts  Hospital,  particularly  on  public  oper- 
ating days,  the  number  of  operations  under  ether  performed  by  Dr. 
Porter  and  myself  during  the  winter  months  has  occasionally  been  as 
high  as  eighteen,  and  has  covered  a  period  of  from  five  to  six  hours. 
This  requires  a  large  force  of  assistants  and  complicated  preparations 
to  preserve  an  aseptic  standard. 

The  new  abdominal  ward  is  the  feature  of  the  Massachusetts  General 
Hospital,  where  the  aseptic  system  is  seen  to  best  advantage,  as  in  the 
amphitheatre  both  septic  as  well  as  aseptic  cases  are  necessarily  oper- 
ated upon.  This  ward  is  entirely  separated  from  the  hospital.  The 
patient  who  is  to  be  operated  upon  is  prepared  for  the  operation  in 
the  general  ward.  The  day  before  the  operation  the  abdomen  is 
shaved  and  scrubbed  with  soap  and  water,  then  with  ether,  and  finally 
with  I  :  looo  corrosive  sublimate,  and  a  corrosive  poultice  i  :  5000  is 
applied  for  the  night  and  renewed  in  the  morning.  A  vaginal  douch 
of  corrosive  sublimate  i  :  10,000,  or  carbolic  acid  i  :  400,  is  given 
also.  Some  surgeons  scrub  the  abdomen  with  chlorinated  soda,  ether, 
and  peroxide  of  hydrogen  successively,  or  with  permanganate  of  potash 
and  oxalic  acid  before  using  the  corrosive  wash. 

The  whole  process  occupies  nearly  one  hour,  and  is  much  com- 
plained of  by  the  patients.     The  patient,  at  the  time  appointed  for  the 
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operation,  is  carried  across  an  open  area  to  the  abdominal  ward,  where 
there  are  separate  rooms  for  each  patient  and  an  operating  theatre. 
The  latter  deserves  a  word  here.  The  floor  of  the  room  is  i8xi8 
feet,  and  it  is  lighted  at  the  north  end  and  above  by  plate-glass.  The 
floor  is  of  asphalt,  the  walls  are  of  marble  and  polished  brick,  and 
the  seats  are  of  slate.  A  gallery  on  the  sides  and  over  entrance  is 
allotted  to  students  and  visitors.  There  is  no  plumbing  in  this  build- 
ing connected  with  the  sewer.  The  patient  as  soon  as  convalescent 
is  transferred  to  another  ward.  Instruments  are  sterilized  for  fifteen 
minutes  in  the  Arnold  sterilizer,  or  boiled,  according  to  the  desire  of 
the  surgeon.  After  use  they  are  scrubbed  with  soap  and  brush  to 
remove  whatever  may  remain  upon  them.  If  the  instruments  are  re- 
moved from  the  towel  immediately  on  being  taken  out  of  the  sterilizer 
there  is  no  rusting.  At  the  Children's  Hospital  they  are  wrapped  in 
a  towel  soaked  in  a  solution  of  glycerin  and  water,  two  ounces  to  the 
pint,  before  being  placed  in  the  sterilizer,  and  this  is  found  to  prevent 
all  rusting. 

The  ligatures  used  are  of  silk  or  catgut.  The  silk  is  sterilized  im- 
mediately before  the  operation.  Large-eyed  or  self-threading  needles 
are  used  which  have  been  passed  through  a  flame.  The  catgut  is 
soaked  in  ether  for  several  days,  and  is  then  placed  in  a  i  :  loo  solu- 
tion of  corrosive  sublimate  in  strong  alcohol — 95  per  cent.  In  some 
cases  it  is  afterward  boiled  in  alcohol  in  a  closed  jar  for  half  an  hour, 
and  then  preserved  in  absolute  alcohol.  Both  silk  and  catgut  at  all 
the  hospitals  are  kept  upon  glass  reels  or  on  the  small  glass  spools  used 
at  Johns  Hopkins. 

Silk  or  silver-wire  sutures,  double-needled,  are  used  for  the  abdominal 
wound.  They  are  wrapped  in  a  towel  and  sterilized.  Interrupted 
sutures  are  used,  about  two  to  the  inch,  and  include  the  peritoneum. 
Between  most  of  these  there  are  superficial  stitches.  The  sponges 
used  are  made  of  worsted  and  gauze,  as  suggested  by  Dr.  J.  W.  Elliot, 
and  are  of  all  sizes  and  shapes.  Large,  flat  sea-sponges  are  also  used 
to  keep  back  the  intestines.  They  are  sterilized  by  steam  before  the 
operation,  and  are  kept  in  weak  corrosive  or  boiled  water,  according 
to  the  wish  of  the  operator.  White  duck  frock-coats  are  worn  by  the 
operator,  and  sack-coats  of  the  same  material  by  his  assistants.  They 
are  usually  sterilized  and  preserved  in  bags  until  the  operation.  The 
towels  which  surround  the  abdomen  and  all  other  towels  used  are 
either  sterilized  or  wrung  out  of  i  :  2000  corrosive.     Boiled  water  or 
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Sterilized  salt  solutions  or  weak  corrosive  sublimate  are  used  on  the  open 
wound  surface,  except  when  the  dry  method  is  used.  The  dressings 
are  prepared  in  the  ward.  Corrosive  or  plain  gauze  is  cut  in  strips, 
and  after  being  folded  in  a  towel  is  sterilized  for  one-half  hour.  The 
wound  having  been  dusted  with  boric  powder  or  aristol,  the  dressing 
is  carried,  still  in  the  towel,  and  adjusted  without  being  touched  by 
the  hands.  Absorbent  cotton  is  placed  outside  and  held  in  place  by 
adhesive  plaster  and  swathe. 

In  suppurating  cases  in  this  hospital  small  cheap  sponges  with  a 
large  mesh  are  used.  These  are  kept  in  stone  jars,  one  for  each  day 
in  the  week,  which  hold  a  i  :  20  carbolic  solution.  Each  day  the 
sponges  are  taken  out  and  dried,  and  before  operation  are  soaked  in 
hot  corrosive  i :  3000.  When  it  is  desired  to  perform  a  dry  operation, 
as  is  frequently  the  case  in  amputation  of  the  breast,  for  instance, 
absorbent  gauze,  from  which  the  oil  has  been  removed,  is  cut  and 
folded  in  pieces  of  the  desired  size  and  sterilized  in  a  towel  which  is 
opened  at  the  time  of  operation. 

There  is  a  general  tendency  at  all  the  hospitals  to  use  as  little  drain- 
age as  possible.  The  wounds  are  made  as  dry  as  possible  before 
suturing,  and  buried  and  quilted  stitches  are  taken,  when  needed,  to 
prevent  the  accumulation  of  fluids  in  pockets.  In  large  wounds  quill 
drainage-tubes,  introduced  by  Dr.  H.  H.  A.  Beach,  are  used  by  many 
surgeons.  Their  thick  walls  give  a  large  lumen  and  their  blunt  points 
protect  the  wound.  They  are  washed  and  kept  in  corrosive  i  :  1000. 
These  are  removed  in  thirty-six  to  sixty  hours,  and  the  sinus  closes 
quickly  where  they  have  been  inserted.  Bone  drainage-tubes  are  used 
when  the  dressing  is  left  undisturbed  for  one  to  two  weeks.  Rubber 
drains  are  used  in  suppurating  wounds.  They  are  kept  in  solutions  of 
corrosive  i  :  1000,  or  carbolic  acid  i :  20. 

The  surgeon's  hands  are  washed  first  in  two  sets  of  soap  and  water  ; 
sometimes  dipped  in  ether  ;  and  are  afterward  scrubbed  in  strong  cor- 
rosive. They  are  then  soaked  in  hot  solution  of  weak  corrosive,  and 
the  nails  are  thoroughly  cleaned  with  the  orange  dental  stick  (as 
suggested  by  Dr.  M.  H.  Richardson). 

Brushes  used  in  the  abdominal  ward  are  dried  after  each  operation, 
and  are  put  in  corrosive  sublimate  i :  1000  one-half  hour  before  being 
used.  In  the  out-patient  department  a  brush  attached  to  a  chain  is 
kept  constantly  in  a  solution  of  strong  corrosive. 

The  vagina  is  prepared  for  an  operation  by  a  douche  of  four  quarts 


I20  DISCUSSION. 

of  hot  water  the  day  before  the  operation,  and  after  careful  washing  on 
the  day  of  operation  a  douche  of  i :  10,000  corrosive  sublimate  is  used. 

Sulpho-naphthol  or  carbolic  acid  in  a  strength  of  i  :  400  is  also 
used.  For  disinfection  of  wounds  the  following  solutions  are  used : 
Corrosive  sublimate,  from  i  :  1000  to  i  :  10,000.  Carbolic  acid,  from 
1 :  20  to  I  :  40.  Biniodide  of  mercury,  i  :  1000.  Sulpho-naphthol, 
1 :  50  to  I  :  250.     Styrone,  i :  40  to  i  :  150. 

At  the  City  Hospital  the  general  arrangements  do  not  differ  essentially 
from  those  above  described.  The  preparation  of  the  patient's  skin  is 
delayed,  however,  until  the  day  of  operation.  In  both  hospitals  the  soap 
poultice  is  occasionally  used  the  night  before  the  operation.  If  green  soap 
is  used  it  must  be  worked  into  a  lather  with  charpie  and  then  applied, 
otherwise  it  will  blister  the  skin.  A  special  set  of  very  fine  sponges  are 
used  for  laparotomy.  These  are  washed  in  very  hot  corrosive,  then  in 
hot  water,  and  are  kept  in  a  glass  jar  in  a  i  :  30  carbolic  solution. 

White  linen  coats  or  frocks  are  worn  both  at  the  City  and  Children's 
Hospitals,  and  over  these  rubber  aprons,  which  are  scrubbed  in  cor- 
rosive sublimate. 

The  sutures  are  kept  in  rubber  tubes  which  are  passed  through  a 
diaphragm  of  rubber  placed  about  midway  in  a  glass  jar.  Beneath  the 
diaphragm  is  a  corrosive  solution  ;  above  it  is  alcohol  in  which  the 
needles  lie.  The  needles  can  be  drawn  from  the  jar  as  the  surgeon 
needs  them. 

The  corrosive  and  iodoform  gauze  is  prepared  in  the  hospital,  cut 
in  small  squares  when  sent  to  the  ward,  and  is  kept  in  tin  boxes,  from 
which  it  is  removed  with  instruments.  Dry  sterilized  gauze  is  pre- 
pared as  follows :  The  gauze  is  cut  in  squares,  soaked  in  ten  per  cent, 
glycerin  and  water  solution,  and  heated  in  the  dry  oven  to  150°  C. 
The  presence  of  the  glycerin  prevents  the  charring  of  the  gauze. 
Gauze  is  also  sterilized  by  steam  heat  and  dipped  in  strong  corrosive 
before  use. 

The  catgut  is  prepared  in  a  special  way  by  the  apothecary,  Mr. 
Tucker,  who  has  tested  his  material  thus  prepared  by  culture  and  has 
found  it  to  be  absolutely  sterile. 

The  catgut  is  allowed  to  stand  for  twenty-four  hours  in  aniline  oil 
and  is  then  heated  while  still  in  this  oil  to  115°  C.  for  fifteen  minutes. 
It  is  then  transferred  to  a  10  per  cent,  solution  of  glycerin  in' alcohol 
until  it  is  soft  enough  to  use,  and  is  then  transferred  to  a  three  or  four 
percent,  solution  of  glycerin  in  alcohol,  so  as  to  render  it  less  slippery. 
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The  results  obtained  at  the  Children's  Hospital  are  said  to  be  ex- 
cellent. The  class  of  operations  performed  here  are  for  the  different 
forms  of  surgical  tuberculosis  and  deformities  and  also  for  the  radical  cure 
of  hernia.  The  organization  of  the  operation  and  the  care  of  the  room 
is  under  the  personal  supervision  of  a  very  able  sister  who  has  the 
necessary  scientific  knowledge.  The  instrument-tables  have  slate  tops. 
The  operating-table  has  a  porcelain  dish  with  slightly  raised  edges,  and 
drains  through  a  central  hole  into  a  pail  hung  beneath  the  table. 
Everything  that  is  used  during  the  operation  is  sterilized  in  the  Arnold 
sterilizer.  The  instruments,  being  protected  by  the  glycerin  from 
rusting,  are  left  in  the  towel  until  it  is  opened  by  the  surgeon. 
Sterilized  water  is  used  for  sponges  and  hands  during  operations. 
The  patient's  skin  is  usually  prepared  before  etherization.  In  case  of 
hernia  this  is  done  the  night  before,  soap  and  ether  being  used.  A 
corrosive  poultice  is  then  left  on  over  night.  Before  the  operation 
the  child's  legs  are  covered  with  sterilized  towels,  rubber  dam  being 
placed  over  them  and  held  in  place  with  elastic  bands.  The  dam  is 
also  placed  about  the  body  if  necessary.  Over  the  rubber  sterilized 
towels  are  laid.  Irrigation  is  used  during  the  operation.  The  brushes 
are  constantly  kept  in  a  solution  of  corrosive  i  :  5000.  Soap,  cor- 
rosive, and  alcohol  are  used  for  the  hands.  The  dressings  consist  of 
pads  of  absorbent  cotton  wrapped  in  sterilized  gauze.  These  are  kept 
in  tin  boxes  and  are  removed  with  instruments  when  applied.  If  pus 
has  been  formed  during  the  operation  the  pads  are  soaked  in  i  :  5000 
corrosive  sublimate  before  being  applied.  The  dressings  are  not 
changed  for  a  week  or  ten  days.  First  intention  is  expected  in  ab- 
scesses as  well  as  in  wounds. 

Silk  used  is  boiled  fifteen  minutes  and  kept  twenty-four  hours  in  50 
per  cent,  solution  of  corrosive  and  is  preserved  in  strong  alcohol. 

The  catgut  is  first  scrubbed  with  yellow  soap,  allowed  to  stand  in 
ether  forty-eight  hours,  in  corrosive  50  per  cent,  for  forty-eight  hours, 
and  finally  preserved  in  the  following  solution  :  Corrosive  sublimate, 
15  grains;  glycerin,  2}^  ounces;  absolute  alcohol,  31  ounces.  This 
prevents  the  precipitation  of  the  corrosive. 

As  will  be  seen,  catgut  is  still  used  in  all  three  hospitals,  and  is  also 
largely  employed  in  private  practice,  and  the  method  used  for  pre- 
paring it  is  practically  the  same  with  one  or  two  exceptions. 

The  following  experiment  by  Brunner,  of  Zurich,  seems  to  bear 
ample  testimony  to   the    efficiency  of  the   method    of  preparation. 
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Brunner  manufactured  gut  from  the  intestine  of  an  animal  dead  of 
anthrax.  The  raw  gut  thus  prepared,  when  inoculated  into  animals, 
caused  fatal  anthrax  in  all  cases.  He  succeeded  in  making  it  aseptic 
in  the  following  way :  The  raw  catgut  was  scrubbed  in  soft-soap 
(^Kaliseife),  then  placed  either  directly  on  corrosive  sublimate  i  :  looo, 
or,  after  leaving  it  one-half  hour,  in  ether;  it  was  preserved  finally  in 
the  following  solution  :  Corrosive  sublimate,  i  part ;  absolute  alcohol, 
900  parts  ;  glycerin,  100  parts. 

As  an  example  of  what  is  done  in  private  operations,  I  will  mention 
some  of  the  details  of  the  organization  of  an  operation  performed  in 
a  private  house  this  summer,  at  which  Dr.  W.  W.  Keen  was  present. 

The  case  was  trephining  for  epilepsy  over  the  centre  for  the  right 
shoulder  in  a  boy  eight  years  of  age.  The  parlor  on  the  second  floor 
was  selected  for  the  operation.  The  carpet  was  taken  up,  the  curtains 
were  removed,  and  the  floor  was  thoroughly  scrubbed  and  the  walls 
and  ceiling  dusted.  Three  dozen  towels,  six  sheets,  and  five  white 
duck  operating-coats  were  sterilized,  wrapped  in  oiled  paper,  and 
brought  to  the  house  the  morning  of  the  operation.  My  instruments, 
including  the  cyrtometer,  were  sterilized  the  night  before  and  placed 
in  a  linen  bag  (devised  by  Dr.  S.  J.  Mixter),  or  wrapped  in  clean 
sheet  lint  taken  fresh  from  the  roll.  The  worsted  sponges  were  also 
sterilized  and  wrapped  in  lint.  The  child's  head  was  shaved  the  after- 
noon before,  washed  in  soap  and  water,  poulticed  a  few  hours  in  green 
soap,  and  kept  over  night  in  a  corrosive  poultice  about  i  :  10,000. 
It  was  scrubbed  the  last  moment  before  the  operation  again  in  corro- 
sive. Cheap  nail-brushes,  made  of  wood-fibre  bristles,  were  used  for 
this  purpose.  They  sell  at  retail  at  ten  cents  apiece,  and  can  be  dis- 
carded after  each  operation.  The  hands  were  prepared  as  already 
stated.  The  button  of  bone,  removed  by  the  one  and  one-quarter  inch 
trephine,  was  kept  in  solution  i  :  10,000  corrosive  sublimate  in  a  glass 
standing  in  a  basin  of  water  of  temperature  of  over  100°  F.  There 
were  about  a  dozen  fragments  removed  by  the  rongeur  forceps.  Warm 
boiled  water  was  allowed  to  trickle  over  the  exposed  brain.  The  bone 
was  replaced  at  the  conclusion  of  the  operation.  No  drain  was  used, 
but  a  shred  of  corrosive  gauze  was  placed  between  two  stitches  on  the 
second  day  to  allow  the  serum  to  ooze  out.  This  was  removed  two 
days  later.     The  wound  healed  by  first  intention. 

The  dressing  used  consisted  of  Linton  moist  gauze,  applied  loosely 
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and  held  on  by  pads  of  absorbent  cotton  wrapped  in  the  same  gauze 
and  retained  by  a  roller  bandage. 

The  catgut  which  I  use  for  ligatures  is  prepared  by  soaking  in  ether 
two  days.  It  is  then  placed  in  absolute  alcohol  and  is  changed  twice. 
I  prefer  this  to  the  aseptic  catgut  of  commerce,  as  the  method  of 
preparation  is  not  disclosed. 

It  is  not  always  necessary  to  use  sterilized  linen  in  private  practice. 
The  best  results  can  be  obtained  by  a  free  use  of  towels  soaked  in  hot 
solutions  of  corrosive  sublimate.  On  one  occasion  I  happened  to 
have  the  opportunity  to  count  the  wash ;  I  found  that  I  had  used  five 
dozen  pieces.  The  case  was  an  extensive  dissection  in  cancer  of  the 
breast.  The  temperature  rose  to  99°  F.  in  the  second  night,  and  after 
that  was  normal.     Union  by  first  intention. 

In  regard  to  the  technique  of  operating,  I  would  urge  the  impor- 
tance of  avoiding  inoculating  the  freshly  dissected  surfaces  with  the 
products  of  disease  which  are  removed  during  the  operation.  This 
we  are  all  fully  aware  of  when  the  case  is  one  of  suppuration  ;  but  few 
surgeons  realize  the  necessity  of  avoiding  infection  with  the  products 
of  tuberculosis.  The  recent  experiences  in  Europe  in  the  inoculation 
of  cancer  show  clearly  that  fragments  of  the  growth  can  be  grafted 
upon  the  healthy  human  tissues,  and  I  have  little  doubt  in  ray  mind 
that  many  a  case  of  recurrence  has  been  due  to  want  of  care  in  this 
respect  on  the  part  of  the  operator. 

A  good  deal  of  bruising  is  done  by  the  haemostatic  forceps,  particu- 
larly if  the  skin  is  included,  small  sloughs  from  which,  although  they 
do  not  endanger  the  wound,  somewhat  delay  union.  More  care 
should  be  employed  in  their  application. 

Sealing  by  collodion  is  common  in  Boston  as  early  as  the  second  or 
third  day,  even  in  operations  of  some  magnitude ;  but  this  dressing  is 
not  used  in  the  hospital  as  a  primary  dressing  in  laparotomy  or  in  large 
wounds  like  excisions  of  the  breast. 

A  well-circumscribed  collection  of  pus  forms  an  absCess  which  heals 
easily  after  a  moderate-sized  opening,  if  well  washed  out  at  the  time 
of  operation.  Burrowing  pus  must,  however,  be  followed  relentlessly 
and  without  delay.  It  must  be  remembered  that  the  exclusion  of  air 
favors  the  growth  of  anaerobic  organisms,  and  that  it  is  only  by  free 
cutting  that  this  tendency  can  be  overcome.  Multiple  incisions  should 
be  substituted,  if  possible,  for  the  enormously  long  incisions  which  are 
coming  into  fashion. 


1 24  DISCUSSION. 

The  question  of  stitch  abscess  seems  to  me  an  important  one  to 
settle.  This  does  not  appear  to  depend  so  much  upon  the  aseptic 
quality  of  the  thread  as  is  supposed.  Deep  stitches  are  liable  to  wound 
large  vessels.  A  stitch  haematoma  increases  tension,  and  is  liable  to 
infection  through  the  sutured  sinus  from  the  septic  layer  of  the  epi- 
dermis above.  Tight  dressings  are  often  a  cause  of  septic  infection. 
Experimental  work  in  this  direction  would  have  a  practical  value. 

Perhaps  the  most  important  point  to  be  brought  out  in  a  discussion 
like  this  is  the  advantages  of  aseptic  over  antiseptic  surgery,  and  the 
immense  advantage  which  minute  care  gives  in  the  preparation  for  an 
operation.  In  this  way  we  not  only  ward  off  the  danger  of  septic 
infection,  but  we  avoid  exposing  the  wound  and  the  patient  to  the 
irritating  and  poisonous  action  of  powerful  antiseptics. 

Dr.  J.  William  White,  of  Philadelphia. 

Although  the  paper  is  in  the  main  an  admirable  exposition  of  the 
thorough  and  absolute  asepsis  which  is  the  ideal  of  every  surgeon  at 
the  present  day,  it  is  of  almost  equal  importance  as  showing  that  the 
time  has  not  arrived  when  we  can  afford  to  dispense  with  antisepsis, 
and  that  in  a  large  proportion  of  cases  we  need  to-day,  as  much  as  we 
ever  did,  chemical  sterilization  both  of  wounds  and  dressings.  Dr. 
Gerster's  paper  practically  recognizes  the  undoubted  fact  that  asepsis 
should  be  reserved  for  absolutely  sterile  wounds.  I  would  add  a  fur- 
ther limitation  that  asepsis  should  be  limited  to  those  wounds  in  which 
little  or  no  discharge  is  to  be  expected.  In  all  other  cases  some  chemi- 
cal antiseptic  should  be  employed. 

While  in  a  general  way  I  agree  as  to  the  value  of  mechanical  means 
in  the  disinfection  of  the  hands  of  the  surgeon  and  the  skin  of  the 
operative  region,  I  see  no  good  reason  for  throwing  aside  altogether 
and  entirely  those  weaker  chemical  solutions  which  we  use  at  the  pres- 
ent time.  Th&  objection  which  Dr.  Gerster  mentions  with  reference 
to  the  effect  upon  the  hands  of  the  operator  and  the  skin  of  the  patient 
refers  rather  to  the  time  when  strong  solutions  were  used,  as  i  ;  looo 
of  corrosive  sublimate  and  i  :  20  of  carbolic  acid.  I  think  it  applies 
with  much  less  force  to  such  solutions  as  i  :  2000  or  i  :  3000  of  cor- 
rosive sublimate,  or  i  ;  40  of  carbolic  acid,  which  have  proven  equally 
effective.  Although  mechanical  means  should  also  be  employed,  I  see 
no  reason  why  we  should  not  fortify  ourselves  by  the  employment  of 
some  antiseptic  of  moderate  strength. 
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In  my  experience  the  continual  immersion  of  brushes  in  a  i  :  looo 
solution  of  corrosive  sublimate  has  been  sufficient  for  their  sterilization. 
For  a  year  my  brushes  at  the  University  Hospital  have  been  kept  im- 
mersed, with  their  bristles  downward,  in  an  ordinary  soap-cup  filled 
with  this  solution.  In  private  practice,  where  one  often  has  to  carry 
a  dry  brush,  boiling  in  a  soda  solution  is  convenient  and  effective. 

The  comparison  of  chemically  prepared  dressings  with  simple  ab- 
sorbent dressings  seemed  to  be  rather  too  much  in  favor  of  the  latter. 
While  I  recognize  the  value  of  absorbent  dressings,  yet  there  are  so 
many  cases  in  which  we  cannot  be  certain  that  the  wound  is  sterile, 
that  the  addition  of  some  unirritating  antiseptic  is  of  such  distinct 
advantage  that  it  is  not  yet  right  as  a  routine  measure  to  throw  it 
aside. 

So,  too,  I  think  that  when  Dr.  Gerster  compared  the  value  of  me- 
chanical and  chemical  means  in  the  treatment  of  infected  wounds  and 
abscesses,  he  was  somewhat  too  pronounced  in  his  advocacy  of  the 
mechanical  methods.  Fortunately  we  do  not  often  have  to  choose 
between  mechanical  and  chemical  means,  but  certainly  in  many  cases 
the  latter  would  be  preferred. 

Some  recent  observations  which  have  been  reported  to  me  in  the  treats 
ment  of  psoas  abscess  by  lumbar  opening,  evacuation,  irrigation  with 
a  I  :  looo  bichloride  solution,  sponging  vigorously,  and  then  sewing 
up  without  further  drainage,  have  certainly  given  most  remarkable 
results.  In  several  cases  there  has  been  entire  disappearance  of  the 
abscess.  In  others  it  diminished  greatly,  and  a  second  operation 
completed  the  cure.  In  these  cases  the  result  is  to  be  attributed  as 
much  to  the  chemical  disinfection  as  to  the  evacuation  of  the  contents 
of  the  abscess. 

The  sterilization  of  dressings  by  superheated  steam  has  not  seemed 
to  me  so  easy  of  application  as  has  been  described  by  Dr.  Gerster,  nor 
have  the  results  in  a  number  of  cases  in  which  this  dressing  was  used 
by  one  of  its  most  distinguished  advocates  been  at  all  satisfactory. 
In  a  series  of  cases,  principally  excision  of  the  breast,  shown  at  a 
great  European  clinic  recently,  there  were  many  with  puckered  pig- 
mented scars ;  some  were  discharging  at  the  time,  and  in  one  or  two 
the  dressings  were  distinctly  foul. 

Dr.  Gerster  has  referred  to  the  use  of  gauze  in  place  of  flat  sponges 
in  abdominal  work.  Recognizing  the  objections  to  sponges,  I  have 
myself  tried  the  gauze,  but  I  have  found  that  when  left  for  any  length 
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of  time  in  contact  with  the  intestines,  as  during  a  prolonged  operation, 
the  gauze  adheres  and  little  threads  were  apt  to  be  left  behind. 

In  closing,  I  wish  to  express  my  concurrence  with  the  broad  general 
principles  which  Dr.  Gerster  has  advocated. 

Dr.  Joseph  Ransohoff,  of  Cincinnati. 

So  much  has  been  said  in  regard  to  the  aseptic  and  antiseptic  treat- 
ment of  wounds  that  little  remains  to  be  said  upon  the  subject.  I 
would  say  that  it  is  a  source  of  gratification  to  those  who  believe  in 
the  doctrines  which  underlie  antisepticism,  and  particularly  asepticism, 
that  there  is  an  agreement  as  to  the  general  methods  to  be  pursued  in 
the  preparation  of  the  patient  and  in  the  management  of  the  dressing. 
There  are  little  variations  in  detail,  but  that  is  all.  I  have  just  re- 
turned from  witnessing  the  methods  of  European  surgeons,  and  I  can 
say  that,  so  fdr  as  details  are  concerned,  we  are  a  little  further  along 
than  are  operators  on  the  other  side  of  the  Atlantic. 

In  this  connection  the  question  arises  whether  it  is  possible  to  render 
the  surface  to  be  operated  upon  absolutely  sterile.  In  the  great  ma- 
jority of  cases  I  think  that  it  can  be  done.  I,  however,  had  a  case  in 
my  hospital  work,  where,  notwithstanding  the  greatest  efforts  to  render 
the  wound  absolutely  sterile,  I  failed,  and  the  wound  contained  maggots 
inside  of  seventy-two  hours.  The  hand  was  covered  with  dirt  and 
filth.  It  was  thoroughly  scraped  and  washed  with  soap  and  water, 
and  then  with  ether  to  remove  the  oily  matter.  It  was  next  soaked 
in  a  I  :  2000  bichloride  solution  to  remove  whatever  infecting  matter 
might  be  present.  These  measures,  however,  failed,  as  I  have  already 
said.  In  some  cases,  I  think  that  it  is  impossible  to  make  the  wound 
absolutely  clean,  for  the  septic  material  has  been  literally  ground  into 
the  tissues.  I  have  learned  that  in  such  cases,  as  soon  as  one  sees  any 
evidence  of  the  septic  process,  the  best  method  is  to  remove  all  dress- 
ings and  place  the  part  in  hot  water.  I  know  nothing  better  than  this 
hot-water  bath  to  remove  septic  material  from  the  wound. 

In  regard  to  the  sterilization  of  instruments,  I  have  nothing  to  add 
to  what  has  been  already  said.  In  private  practice  I  boil  the  instru- 
ments in  a  covered  tin  can  in  a  solution  of  i  :  100  of  soda.  As  we 
cannot  boil  the  rubber  bandage  of  Esmarch,  I  have  discarded  both 
the  bandage  and  the  strap.  I  find  that  an  ordinary  bandage  will 
produce  ischsemia  just  as  thoroughly  as  will  the  rubber  bandage.  Our 
great  difficulty  in  obtaining  primary" union  after  the  use  of  the  band- 
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age  is  from  the  oozing  which  takes  place  after  the  bandage  is  removed. 
The  limb  should  be  kept  elevated  for  at  least  five  minutes,  until  the 
first  gush  of  blood  has  ceased  and  the  vessels  have  contracted. 

I  have  discarded  the  use  of  sponges  altogether.  I  was  never  more 
surprised  than  when  I  saw  in  Schede's  clinic  enormous  jars  for  sponges 
— a  jar  for  every  day  of  the  week.  This  was  a  proof  that  the  sponges 
could  not  be  kept  aseptic. 

As  to  dressings,  in  the  great  majority  of  cases,  I  use  only  sterilized 
dressings ;  but,  in  places  where  we  cannot  be  sure  that  the  wound  is 
aseptic,  I  can  see  no  harm  in  the  use  of  an  antiseptic  dressing. 

I  think  that  in  private  practice  sterilization  of  the  dressings  can  be 
best  accomplished  by  the  use  of  the  oven.  It  is  not  possible  to  take 
the  ordinary  sterilizer  to  the  house.  Under  such  circumstances  the 
oven  will  act  as  an  efficient  sterilizer. 

With  regard  to  the  question  of  tightly  closing  the  wound,  I  think 
that  it  should  be  done  whenever  possible,  making  it  air-tight  with 
collodion.  In  children  particularly  the  use  of  iodoform  gauze  and 
collodion  over  a  hydrocele  wound  or  a  wound  from  strangulated 
hernia  is  one  of.  the  greatest  recent  advances  in  surgical  dressing. 
This  makes  a  firm  dressing,  which  cannot  be  infected  with  urine  or 
feces. 

Drainage  is  of  little  use  except  in  cases  already  septic.  In  these 
cases  drainage  cannot  be  dispensed  with.  The  usual  method  of 
drainage  is  with  the  rubber  tube.  This  can  often  be  replaced  by 
iodoform  gauze.  The  gauze,  however,  will  not  provide  for  the  re- 
moval of  large  shreds  of  necrotic  tissue.  In  cases  where  there  is  a 
good  deal  of  oozing,  I  still  use  catgut  for  drainage.  The  objection 
to  catgut — that  it  may  be  septic — can  be  overcome  by  any  of  the 
methods  spoken  of  by  Dr.  Gerster  or  Dr.  Warren. 

I  am  quite  certain  that  the  surgeon  is  often  responsible  for  the  in- 
fection of  the  wound.  In  wounds  where  there  is  a  suppurative  or 
tubercular  process  going  on,  there  is  nothing  more  difficult  than  to 
keep  the  wound  from  being  infected.  By  clean  incision,  cutting  far 
away  from  the  disease,  and  by  not  using  the  sharp  spoon  too  much  or 
too  freely,  we  can  in  many  cases  prevent  the  extension  of  the  process 
already  present.  In  the  removal  of  diseased  glands  (tubercular  or 
chancroidal)  this  is  particularly  important.  Lifting  the  glands  and 
capsule  out  of  their  beds,  allowing  the  air  to  get  underneath,  enor- 
mously facilitates  dissection  and  clean  removal. 
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The  use  of  the  bichloride  solutions  in  such  wounds  is  probably 
necessary,  although  it  militates  somewhat  against  the  rapidity  of 
primary  union.  In  wounds  primarily  made  by  the  surgeon  the  use  of 
antiseptics  is  superfluous,  and  may  be  harmful.  Surgery  of  the  abdo- 
men has  shown  us  how  well  we  can  get  along  without  parasiticides  in 
operative  work. 

Dr.  Edward  M.  Moore,  of  Rochester,  N.  Y. 

We,  of  course,  all  agree  with  the  views  of  Dr.  Gerster.  It  is  also 
pleasing  to  see  that  there  is  a  tendency  toward  simplicity.  This, 
like  all  other  inventions,  complex  at  the  beginning,  is  becoming  more 
simple  and  more  useful.  There  is  one  point  which  I  would  like  Dr. 
Gerster  to  answer  for  my  information.  He  stated  that  there  were 
objections  to  the  irrigation  of  wounds.  He  did  not  state  wherein  the 
objection  consisted.  I  have  been  in  the  habit  of  using  irrigation,  for 
instance,  in  amputation.  When  the  use  of  corrosive  sublimate  was 
first  suggested,  some  of  us  shrunk  from  putting  a  poison  like  this  into 
a  wound,  but  we  have  learned  to  do  it.  After  an  amputation  the 
wound  is  filled  with  little  coagula  adherent  by  smali  points.  The  use 
of  the  syringe  affords  the  most  convenient  method  of  removing  these 
coagula;  and  if  a  i  :  looo  solution  of  corrosive  sublimate  does  no 
harm  when  used  in  this  way,  why  not  use  it?  It  is  certainly  a  power- 
ful antiseptic.  I  have  never  seen  the  slightest  injury  from  its  use.  I 
do  not  use  a  i  :  2000  or  a  i  :  3000  solution,  for  if  a  i  :  1000  solution 
does  no  harm,  why  not  use  it? 

Dr.  Gerster  has  said  that  it  is  objectionable  to  wash  out  the  abdo- 
men after  laparotomy.  Anyone  that  looks  into  that  great  cavity  must 
feel  that  he  does  not  want  to  interfere  with  it  more  than  he  can  help. 
I  can  recall  recommending  many  years  ago  to  a  friend,  who  was  a 
laparotomist,  the  propriety  of  washing  out  the  abdominal  cavity  with 
sterilized  water,  suggesting  the  use  of  water  that  had  been  vaporized. 
I  did  not  practise  it  myself.  We  have  gotten  over  our  fear  of  irriga- 
tion of  the  peritoneal  cavity. 

Take  a  case  of  this  kind,  which  we  have  all  met — an  ovarian  tumor 
with  which  there  are  extensive  adhesions.  When  they  are  torn  off, 
you  have  not  a  good,  frank  spurt  of  blood  which  you  can  check  with 
a  ligature  ;  there  is  a  continuous  oozing.  You  sponge  it  off,  but  the 
oozing  still  goes  on.  What  are  you  going  to  do  about  it  ?  I  have  in 
mind  a  case  of  this  kind,  where  I  removed  a  fibro-cystic  tumor  of 
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enormous  proportions.  The  whole  uterus  had  to  be  removed,  and 
there  were  adhesions  all  over.  These  were  torn  off  and  stitches  run 
through  the  bleeding-places.  Twenty-seven  such  places  were  tied. 
When  we  got  through  there  was  still  blood  lying  here  and  there  among 
the  intestines.  It  was  scooped  out  by  the  handful,  while  the  patient's 
life  was  flickering  away.  What  was  to  be  done  but  to  wash  it  out  and 
clean  it  away  until  there  was  no  more  oozing  of  blood.  This  we  did 
and  then  put  in  a  drainage-tube  at  the  bottom,  and  to  my  great  aston- 
ishment the  patient  got  well.  It  seems  to  me  that  there  are  many  such 
cases,  and  that  irrigation  is  necessary  and  should  be  practised.  In 
the  case  referred  to  we  used  hot  water. 

Dr.  Gerster.  I  am  glad  that  the  subject  has  elicited  some  con- 
tradiction, as  it  is  in  that  that  the  interest  of  the  discussion  lies,  I 
must,  however,  state,  in  order  to  justify  the  abrupt  and,  as  it  were, 
brusque  manner  in  which  the  subject  was  presented,  that  I  had  to  be 
emphatic,  although  I  do  not  want  to  be  considered  a  one-sided  sur- 
geon. I  know  that  there  is  no  cut-and-dried  rule  in  surgery.  I  do 
not  wish  it  to  be  understood  that  I  am  considering  asepticism  versus 
antisepticism.  I  employ  both  methods.  I  only  wish  to  bring  out  the 
fact  that  in  its  proper  place  asepsis  is  infinitely  superior  to  antisepsis, 
and  that  it  depends  upon  the  discretion  and  intelligence  of  the  surgeon 
to  make  the  proper  selection  of  cases  in  which  this  method  deserves 
preference  over  the  older  methods.  I  would  not  say  that  the  older 
methods  are  worthless.  It  is  useless  to  condemn  the  methods  used  ten 
years  ago. 

With  regard  to  Dr.  White's  remarks,  I  wish  to  say  only  this :  that 
the  mechanical  measures  of  asepticism  and  antisepticism  are  after  all 
the  most  important,  and  will  remain  so.  It  is  simply  a  reestablishment 
of  the  principles  in  surgery  that  have  existed  from  the  time  that  primi- 
tive man  practised  surgery.  The  contempt  shown  by  young  antiseptic 
surgeons  to  the  old  methods  is  foolish.  I  will  bring  forward  one  ex- 
ample which  will  be  parallel  to  that  mentioned  by  Dr.  White.  He 
stated  that  abscess  could  be  incised  and  made  to  heal  by  first  inten- 
tion. We  do  that  every  day.  We  extirpate  pyosalpinx  and  ovarian 
abscess  and  secure  healing  by  first  intention.  Take  the  abscesses  that 
the  general  surgeon  has  to  deal  with — take  a  bone  abscess,  which  pre- 
sents infinitely  greater  difficulties  than  these  abscesses,  in  the  pelvis 
which  the  gynecologist  removes  without  looking  at.     It  is  well  known 
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that  the  results  of  treatment  of  cases  of  osteo-myelitis  are  among  the 
most  brilliant.  There  the  surgeon  has  to  explore  the  bone  and 
remove  the  diseased  tissues.  Necessarily  the  parts  are  exposed  to  infec- 
tion by  the  pus  in  these  cavities,  yet  we  do  see  that  without  drainage 
these  wounds  heal  by  first  intention,  if  properly  treated.  If  mechani- 
cal measures  are  properly  applied,  this  result  can  be  accomplished.  If 
this  had  been  mentioned  as  a  possibility  twenty  years  ago,  the  surgeon 
would  have  been  considered  a  candidate  for  an  insane  asylum.  To  be 
sure,  we  now  practise  an  entirely  different  procedure.  In  the  olden 
time  the  sequestrum  was  removed  and  the  whole  cavity  packed,  and 
frequently  spicules  of  bone  were  left.  The  whole  wound  was  infected 
and  the  patient  had  high  fever,  not  to  mention  the  enormous  hemor- 
rhage at  the  time  of  operation.  It  is  no  wonder  that  the  surgeon  did 
not  interfere.  We  now  use  the  Esmarch  bandage,  and  lay  open  the 
■entire  cavity  and  every  particle  of  diseased  tissue  is  removed,  and  the 
irregular  tortuous  cavity  is  converted  into  a  shallow  trough,  into 
which  the  soft  tissues  can  be  pressed,  so  that,  assuming  that  the  tissues 
-are  aseptic,  primary  union  can  take  place.  Such  parts  as  cannot  be 
brought  in  contact  are  allowed  to  fill  with  clot.  This  is  nothing  but 
a  form  of  dressing.  Surgeons  of  ten  or  fifteen  years  ago  dreaded 
nothing  more  than  leaving  a  large  blood-clot.  The  blood-clot  was 
turned  out  because  it  was  really  a  source  of  mischief,  as  it  prevented 
drainage.  I  know  very  well  that  John  Hunter  described  this.  I  can 
give  another  example  :  Sir  Astley  Cooper  mentions  a  classical  case  of 
compound  fracture  at  the  ankle,  in  which  there  was  a  great  deal  of 
oozing.  It  was  treated  by  the  application  of  a  pad  of  lint,  which 
became  soaked  and  dried,  forming  a  crust.  He  observed  no  inflam- 
matory action  and  no  swelling,  and  did  not  meddle  with  that  crust; 
and  he  states  in  his  modest  way  that  the  wound  did  well,  not  even 
suppurating.  No  one  will  claim  that  Astley  Cooper  consciously  pro- 
duced this  condition.  I  believe  that  it  is  only  right  that  credit  should 
be  given  to  the  man  who  has  taught  us  how  consciously  to  produce 
this  condition,  and  it  should  not  be  charged  as  a  misfortune  to  him 
that  he  should  have  been  born  under  the  sky  of  Germany. 

Dr.  .Ransohoff  has  remarked  that  there  are  cases  jin  which  thorough 
disinfection  of  the  skin  cannot  be  accomplished.  I  believe  that  there 
is  no  truer  statement.  Look  at  the  hands  of  the  laboring  man,  look 
at  the  hair  and  scalp,  and  you  can  imagine  nothing  more  filthy  than 
this  portion  of  the  human   body.     In  some  of   these    cases   simple 
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scraping  is  not  sufficient.  Unless  you  use  prolonged  maceration  with 
green  soap  for  forty-eight  hours  or  longer,  you  cannot  disinfect  such 
cases. 

We  have  been  told  that  the  oozing  which  follows  the  use  of  the  Es- 
march  bandage  prevents  primary  union.  I  use  Esmarch's  bandage  in 
many  cases  where  extensive  dissection  is  to  be  done,  and  I  have  never 
been  able  to  ascribe  a  failure  to  its  use.  I  believe  that  the  failure 
must  be  somewhere  else.  If  we  are  not  careful  to  eliminate  every 
source  of  infection,  the  blood-clot  may  become  infected.  I  wish  to 
say  a  word  in  regard  to  the  experience  with  Lister's  method  in  Vienna 
in  187 1.  One  of  the  assistants  of  Professor  Dittel  was  sent  to  Edin- 
burgh to  study  the  method.  He  came  back  filled  with  enthusiasm, 
and  a  number  of  patients  to  be  amputated  were  assigned  as  a  test  of 
the  method.  The  wounds  were  all  treated  as  the  assistant  had  seen 
them  treated  by  Lister.  Every  one  of  the  six  cases  died  and  there 
was  a  terrible  outcry  against  the  antiseptic  method,  which  was  declared 
to  be  worse  than  the  old-fashioned  method  of  leaving  the  wound  open. 
We  now  see  that  the  principle  of  the  method  is  one  thing  and  its  ap- 
plication another.  The  personal  equation  cannot  be  ignored.  Things 
that  succeed  in  one  man's  hands  will  not  in  the  hands  of  another. 
Therefore,  as  teachers  we  must  be  careful  in  not  going  too  far  in  ad- 
vance of  the  rest  of  the  profession.  Although  I  point  out  and  dem- 
onstrate the  advantages  which  these  advanced  methods  have,  yet  I 
should  warn  those  who  have  not  learned  the  detail  and  have  not  the 
opportunities  for  acquiring  the  skill,  to  stick  to  the  old  methods  and 
work  up  to  the  higher  ones,  rather  than  to  plunge  at  once  into  these 
new  methods  and  sacrifice  the  lives  and  limbs  of  patients. 
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In  endeavoring  to  systematize  the  study  of  the  surgery  of  the 
spine,  it  has  seemed  to  me  well  to  limit  myself  to  the  conditions 
requiring  operative  interference,  or  to  those  in  which  operation 
may  reasonably  be  considered,  and  to  exclude  such  as  lateral 
curvature,  the  so-called  "  railway  spine,"  etc.,  some  of  which 
belong  to  the  province  of  the  orthopaedist,  others  to  that  of  the 
neurologist. 

I  may  classify  those  remaining  as  follows  : 

A.  Congenital  deformities. 

B.  Tuberculosis  of  the  spine. 
C  Neoplasms. 

D.  Traumatisms. 
A.  Under  the  first  heading,  spina  bifida  is  the  only  condition 
which  is  at  once  of  sufificient  frequency  and  sufficient  importance 
to  demand  special  consideration.  I  have  carefully  reviewed  the 
entire  subject,  and  see  no  reason  at  present  to  dissent  from  the 
conclusion  arrived  at  by  the  committee  of  the  Clinical  Society  of 
London,  and  held,  I  believe,  by  the  majority  of  surgeons  at  the 
present  day.  This  is,  that  while  various  successes  have  been  re- 
ported by  other  methods,  such  as  simple  tapping  and  drainage, 
and  more  recently  in  a  limited  number  of  cases  by  excision  of  the 
sac,  yet  on  the  whole  the  method  of  injection  of  the  sac  offers 
the  best  prospect  of  ultimate  recovery  with  the  least  immediate 
danger.     The  method  is  described  as  follows  : 

The  sac  being  cleaned,  a  syringe  which  will  hold  about  two  drachms 
of  an  iodo-glycerin  solution  is  chosen,  and  a  fine  trocar.    The  calibre 
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of  this  must  not  be  two  fine  for  the  thick  fluid  (iodine,  lo  grains; 
iodide  of  potassium,  i  drachm ;  glycerin,  i  ounce)  which  has  to  pass 
through  it.  The  puncture  in  the  swelling  should  be  made  well  at  one 
side,  obliquely  through  healthy  skin,  and  not  through  the  membranous 
sac  wall,  the  objects  being  to  avoid  wounding  the  cord  or  nerves  and 
also  to  diminish  the  risk  of  leakage  of  the  cerebro-spinal  fluid.  Unless 
the  sac  is  very  large,  it  is  probably  better  not  to  draw  off"  much,  if  any, 
of  the  fluid  from  the  sac  on  the  first  occasion.  The  position  of  the 
child  during  the  injection  has  been  a  good  deal  dwelt  upon,  most 
authorities  recommending  that  it  should  be  upon  its  back.  The  Clini- 
cal Society's  committee  advises  that  the  child  should  be  laid  upon  its 
side.  About  a  drachm  is  the  quantity  which  they  recommend.  Every 
care  must  be  taken  to  prevent  any  escape  of  the  cerebro-spinal  fluid 
now  and  later,  it  being  clearly  understood  that  any  leakage,  which  is 
most  difficult  to  prevent,  may  lead  to  septic  meningitis  and  death. 
When  the  needle  is  withdrawn  the  puncture  should  be  pressed  around 
it,  and  immediately  painted  with  collodion  and  iodoform,  a  dressing 
of  dry  gauze  being  also  secured  with  collodion.  A  little  chloroform 
may  be  given  to  prevent  any  crying  and  straining  at  the  time.  The 
child  should  be  kept  as  quiet  as  possible  afterward  on  its  side,  and  an 
assistant  should  make  sure,  for  the  first  hour  at  least,  that  no  leakage 
is  going  on.  Shrinking  of  the  cyst,  setting  in  rapidly  and  continuing 
steadily,  shows  that  all  is  well.  If  the  injection  fail  altogether,  or 
only  cause  partial  obliteration  of  the  sac,  it  should  be  repeated  at 
intervals  of  a  week  or  ten  days.^ 

Sinclair,  Robson,  Evans  (iV.  V.  Med.  Journ.,  1888,  p.  205), 
Hurd  [Therapeutic  Gazette,  October  i,  1889),  and  others,  have 
reported  successful  cases  of  excision,  and  more  recently  Bayer 
{Prager  med.  Woch.,  No.  20,  p.  227)  has  reviewed  the  whole  sub- 
ject, and  rejects  the  use  of  the  seton,  the  injection  of  iodine,  and 
the  excision  of  a  part  of  the  sac,  as  being  at  the  same  time  un- 
satisfactory and  dangerous.  He  urges  that  the  condition  is  one 
analogous  to  hernia,  and  should  be  treated  in  a  somewhat  similar 
manner ;  that  the  danger  of  meningitis  in  the  one  case  is  no 
greater  than  the  danger  of  peritonitis  in  the  other,  and  that,  as 
compared  with  the  operation  above  mentioned,  it  is  both  safer 
and  more  radical.     In  a  child,  ten  days  old,  in  whom  there  was 

1  W.  H.  A.  Jacobson  :  Surgical  Operations,  Philadelphia,  1889,  p.  986. 
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a  large  meningocele  of  the  size  of  an  apple,  and  who  had 
already  developed  bedsores,  he  performed  the  following  opera- 
tion : 

The  child  was  chloroformed,  and  the  region  of  the  bedsores  cleaned 
and  rendered  aseptic.  Two  lateral  flaps  were  made  from  the  skin  cov- 
ering the  tumor,  and  were  dissected  down  to  its  pedicle.  The  child 
was  turned  on  its  belly  in  order  to  avoid  excessive  loss  of  cerebro- 
spinal fluid,  and  the  sac  of  the  meningocele  was  opened.  The  cauda 
equina  was  seen  flattened  out  on  the  posterior  wall  of  the  sac.  It  was 
loosened  after  dilatation  of  the  incision,  and  was  replaced  in  the 
spinal  canal.  The  sac  of  the  meningocele  was  then  removed,  leaving 
only  two  lateral  flaps  of  the  dura,  which  were  sewed  together  after 
thorough  antiseptic  cleansing  of  the  wound.  The  muscles  and  skin 
were  afterward  brought  together  separately.  The  child  recovered 
completely.  Bayer  suggests  that  possibly  in  the  future,  through  a 
greater  development  of  the  technique  of  the  operation,  a  bony  roof 
over  the  sewed  sac  may  be  produced  by  forming  two  lateral  periosteal 
flaps  from  the  canal  of  the  sacrum. 

As  I  have  no  personal  experience  with  this  procedure,  and 
am  not  aware  that  it  has  been  repeated  by  other  surgeons,  I 
have  no  opinion  to  express  as  to  its  merits,  except  to  say  that 
if  we  are  to  improve  upon  our  present  methods,  it  will  be 
through  the  establishment  on  a  sound  basis  of  some  such  ideal 
operation. 

B.  In  the  second  group  of  cases,  which  includes  the  various 
forms  of  tuberculosis  of  the  spine,^  our  indications  for  opera- 
tive interference  may  be  (i)  the  evacuation  of  pus ;  (2)  the 
removal  of  a  sequestrum  or  of  the  focus  of  carious  bone ;  (3) 
the  relief  of  the  cord  from  pressure  by  pus,  bone,  or,  most 
commonly,  by  the  products  of  a  simple  or  tuberculous  external 
pachymeningitis. 

These  indications  may  coexist  or  may  be  quite  distinct. 

1  In  relation  to  this,  as  to  the  surgery  of  the  spine  in  general,  I  desire  to  acknowledge 
my  indebtedness  to  the  recent  and  valuable  additions  to  the  literature  of  this  subject 
made  by  Chipault,  whose  careful  and  exhaustive  review  of  its  history  (Archives  Generales 
de  Medecine,  October,  November,  and  December,  1890)  leaves  little  to  be  done  in  ihis 
direction. 
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In  considering  the  removal  of  the  diseased  bone,  we  may 
speak  first  of  what  Lannelongue  has  called  "  posterior  vertebral 
disease  " — that  is,  cases  in  which  the  osseous  lesions  are  local- 
ized in  the  transverse  processes  or  in  the  laminae.  Chipault 
quotes  cases  of  his  own  and  of  others/  including  one  by  De- 
moulin  {Bull.  Soc.  Anat.,  1887,  p.  91),  in  which  the  removal  of 
fragments  of  the  arches  of  the  twelfth  dorsal  and  first  lumbar 
vertebrae  was  followed  after  a  brief  period  by  a  marked  angu- 
larity of  the  spine  just  at  the  point  of  operation,  and  by  com- 
plete paraplegia.* 

In  all  the  other  cases,  seven  in  number,  the  result  was  per- 
fectly satisfactory.  Unfortunately,  posterior  vertebral  disease  is 
extremely  rare.  As  regards  disease  of  the  bodies  of  the  ver- 
tebrae, the  most  accessible  region  is  without  doubt  the  lumbar, 
and  the  now  well-known  operative  procedure  of  Treves  may  be 
adopted  as  the  best,  with  perhaps  the  slight  modification  sug- 
gested by  Delorme,  which  consists  in  cutting  the  fibres  of  the 
quadratus  lumborum  on  the  level  of  each  process  and  then 
abandoning  the  further  use  of  cutting  instruments. 

The  height  to  which  we  may  safely  ascend  in  attacking  the 
laminae  of  the  vertebrae  is  a  matter  of  much  practical  impor- 
tance. According  to  Treves,  the  body  of  the  twelfth  dorsal 
vertebra  is  accessible,  and  Chipault  admits  that  this  is  true, 
provided  that  the  finger  is  kept  close  to  the  spine  and  carried 
through  the  fibres  of  the  psoas.  If  it  is  carried  laterally,  he 
thinks  that  there  is  great  danger  of  opening  the  pleura,  which 
descends  on  each  side  below  the  twelfth  rib,  often  even  to  the 
level  of  the  transverse  process  of  the  first  lumbar.  As  to  the 
indications  for  interference,  the  existence  of  a  psoas  abscess, 
whether  its  vertebral  origin  is  proved  or  not,  is  sufficient  war- 
rant for  the  lumbar  operation,  as  affording  the  best  drainage 
and  at  the  same  time  permitting  the  removal  of  a  sequestrum  or 

'  Lannelongue  (Bull.  Soc.  Chir.,  1878,  p.  162),  Boeckel  (Fragments  de  Chirurgie 
Antisaptique,  Paris,  18S2,  ch.  v.),  Polaillon  (Union  Medicale,  1883,  t.  i.,  p.  1073),  Reclus 
(Critique  et  Clinique  Chirurgicales,  1884,  p.  114),  Delorme  (Bull,  et  Mem.  Soc.  Chir., 
November,  1886,  and  Archiv  de  Med.  et  de  Pharm.  Militaire,  1887,  t.  i.,  p.  51). 

*  Chipault  does  not  believe,  howevef,  that  the  surgical  intervention  should  be  regarded 
as  the  cause  of  this  accident. 
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the  curetting  of  a  patch  of  superficial  caries,  if  they  should  be 
discovered  by  the  finger  or  the  probe. 

Boeckel  was  the  first  to  make  a  posterior  opening  for  an 
inguinal  abscess  of  vertebral  origin ;  Treves  has  operated  twice, 
Frankel  once,  all  of  them  successfully.  If  there  should  be 
any  doubt  as  to  this  form  of  interference  in  cases  where  the 
abscess  points  in  the  inguinal  region,  there  certainly  can  be 
none  when  it  shows  itself  in  the  loin.  Cases  in  which,  after 
evacuation  of  such  an  abscess,  diseased  bone  from  the  vertebra 
has  been  successfully  removed  have  been  quite  frequent.  De- 
lorme,  Buffet,  Reclus,  Abbe,  Saint-Germain,  Tuffier,  and  others, 
have  done  this  with  good  results.  Sometimes  the  artificial 
cavity  formed  in  the  psoas  renders  accessible  portions  of  the 
spinal  canal  which  could  not  otherwise  be  safely  approached. 
Delorme  has  in  this  way  been  able,  guided  by  a  lumbar  abscess 
and  after  removing  a  portion  of  the  twelfth  rib,  to  curette  the 
body  of  the  eleventh  dorsal  vertebra.  In  these  cases  the  pleura 
is  protected  by  the  wall  of  the  abscess,  and  is  probably  itself 
thickened  by  a  pleuritis  in  the  vicinity. 

The  success  obtained  in  the  lumbar  region  has  led  several 
surgeons  to  attempt  to  operate  upon  the  bodies  of  dorsal  ver-- 
tebra:. 

Boeckel,  having  failed  to  cure  an  abscess  situated  at  the  in- 
ferior angle  of  the  scapula  by  incision,  curetting,  and  disinfec- 
tion, enlarged  his  incision,  removed  a  portion  of  carious  third 
rib,  and  curetted  the  lateral  aspect  of  the  bodies  of  the  second 
and  third  dorsal  vertebrae.  The  patient  recovered.  Griinbaum 
did  the  same  operation  on  the  tenth  dorsal. 

Chipault  believes,  and,  I  think,  correctly,  that  while  the  dorsal 
vertebrae  are  not  absolutely  inaccessible,  and  while  in  some  cases 
they  may  be  reached  and  curetted,  such  cases  must  be  very  ex- 
ceptional, and  it  must  be  added  that  we  have  no  satisfactory 
evidence  that  the  vertebral  bodies  themselves  have  been  attacked 
in  such  cases  as  the  above.  Where  the  disease  is  associated 
with  caries  of  one  or  more  ribs,  the  processes  are  more  likely 
to  be  affected,  and  are  in  all  probability  the  portions  reached  by 
the  finger  and  the  curette  of  the  surgeon.     Dr.  Agnew  and  I 
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have  had  one  such  case,  in  which  caries  of  the  vertebral  ex- 
tremity of  the  third  rib  was  the  cause  of  an  enormous  cold 
abscess  occupying  the  whole  of  the  right  scapular  region,  and 
in  which  we  curetted  the  process,  not  the  body  of  the  corre- 
sponding vertebra. 

Three  principal  objections  have  been  made  to  attempts  to 
reach  the  focus  of  bone-disease  in  these  cases  of  spinal  abscess: 

1.  It  is  said  that  operative  methods  practicable  upon  the  cada- 
ver cannot  be  employed  in  the  presence  of  the  angular  deformity 
of  Pott's  disease,  in  which  the  last  rib  may  be  in  actual  contact 
with  the  ilium.  These  cases,  however,  are  rare,  and  in  them 
there  is  little  indication  for  surgical  interference,  as  the  bodies 
of  many  vertebrae  are  deeply  affected.  The  favorable  cases  are 
those  of  superficial  caries,  in  which  there  is  a  curve  of  very  large 
radius,  or  those  in  which  there  is  disease  of  but  a  single  verte- 
bra and  a  very  singular  slight  angular  projection.  In  these  two 
classes  of  cases  the  costo-iliac  space  is  but  little  reduced. 

2.  It  is  said  that  the  solidity  of  the  spine  is  affected  by  oper- 
ation. This,  of  course,  cannot  apply  to  cases  in  which  curetting 
is  employed.  It  is  scarcely  possible  that  the  removal  of  a  se- 
questrum could  materially  affect  the  integrity  of  the  spine ;  and, 
indeed,  this  has  not  occurred  even  after  very  extensive  removal 
of  portions  of  vertebra;. 

3.  Operation  is  said  to  be  useless.  As  a  matter  of  fact,  we 
have  now  the  records  of  fourteen  operations  upon  the  bodies 
of  vertebrae,  with  eight  cures,  five  cases  improved,  and  one 
death,  which  had  no  relation  to  the  operation  itself  From 
these  facts  the  following  conclusions  seem  justifiable:^ 

The  search  for  the  focus  of  bony  disease  in  caries  of  the  spine  is 
indicated  with  sufficient  frequency  to  give  the  matter  a  real  surgical 
interest.  The  posterior  arch  is  accessible  at  all  levels.  The  seat  of 
disease  may  be  sought  in  exceptional  cases,  even  before  the  appearance 
of  an  abscess,  and  in  the  presence  of  an  abscess  may  be  reached  with 
great  ease  and  certainty.  The  bodies  of  the  lumbar  vertebrae  are 
accessible  by  Treves's  operation,  even  when  no  abscess  which  is  clini- 

•  They  differ  somewhat,  but  not  materially,  from  those  reached  by  Chipault. 
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cally  appreciable  is  found.  If  an  abscess  exists,  even  when  it  points 
anteriorly,  it  is  proper  to  open  it  by  the  lumbar  route  and  seek  the 
focus  of  disease.  If  it  points  in  the  loin,  it  should,  of  course,  be 
opened  in  that  region.  The  lumbar  incision  permits  us,  if  the  ab- 
scess depends  on  vertebral  disease,  to  reach,  without  wounding  the 
pleura,  the  twelfth  dorsal  vertebra,  and  even  occasionally  to  go  above  it. 
The  eleventh  dorsal  is  usually,  in  my  opinion,  not  to  be  reached  with 
safety,  and,  unless  extensive  caries  of  the  ribs  has  taken  place,  the 
bodies  of  the  other  dorsal  vertebrae  are  not  to  be  approached  surgi- 
cally, even  in  the  presence  of  an  abscess. 

As  to  the  third  indication  in  tuberculosis  of  the  spine,  viz., 
the  relief  of  cord-pressure  in  Pott's  paralysis,  we  have  some  en- 
couragement to  operation  held  out  in  the  clinical  facts — 

1.  That  there  are  very  many  examples  of  the  relief  of  paral- 
ysis in  spinal  caries  after  the  pointing  of  a  psoas  or  an  iliac 
abscess,  or  after  the  evacuation  of  pus  by  the  side  of  the 
spine.  It  is  scarcely  worth  while  to  give  special  instances  of 
the  truth  of  this  statement.  It  is  familiar  to  all  who  have  seen 
many  cases  of  Pott's  disease.  Of  course,  in  such  cases  the 
evacuation  of  the  abscess  when  it  is  accessible,  or  the  perform- 
ance of  Treves's  operation  for  the  removal  of  the  carious  por- 
tion of  the  vertebrae,  is  clearly  indicated. 

2.  That  the  disease  of  the  dura  mater  in  Pott's  disease  is 
limited  to  the  site  of  the  diseased  vertebrae.  The  change  from 
an  inflammatory  to  a  normal  area  is  an  abrupt  one.  Dr.  George 
R.  Elliott,  in  a  valuable  paper  on  the  "  Pressure  Paralysis  of 
Pott's  Disease"  {N.  Y.  Medical  Journal,  June  2,  1888),  has  fully 
developed  this  point,  long  ago  advanced  by  others,  in  an  argu- 
ment to  sustain  the  theory  that  this  paralysis  is  due  chiefly, 
almost  entirely,  to  pressure,  and  not  usually  to  grave  changes 
in  the  cord  itself.  Some  of  his  conclusions,  sustained  by  au- 
topsies in  twenty-one  cases,  have  a  direct  bearing  upon  the 
question,  and  may  be  found  subjoined.^ 

*  It  seems  to  him  demonstrated :  That  we  have  present  a  simple  mechanical  pressure 
in  the  form  of  abscess  products,  thickened  dura  or  bone ;  that  the  inflammatory  process 
is  invariably  a  limited  one,  the  inflammation  of  the  dura  mater  being  restricted  exactly 
to  the  site  of  Ae  diseased  vertebras,  exhibiting  no  tendency  to  extend  in  the  membrane 
— Natures  medullary  protection  ;  that  the  medullary  surface  of  the  dur.i  mater  is  almost 
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That  these  statements,  at  least  so  far  as  they  attribute  the 
paralysis  of  Pott's  disease  to  an  external  pachymeningitis  rather 
than  to  direct  pressure  from  the  bones  themselves,  are  not  new 
ones,  a  few  quotations  will  demonstrate.  Hippocrates,  writing 
of  spinal  cases,  said  : 

'*  The  palsy  of  the  legs  and  arms,  the  wasting  of  the  body,  and  the 
retention  of  urine  happen  chiefly  in  those  cases  where  there  is  no 
spinal  deformity,  nor  any  projecting  bone  forward  or  backward  ;  and 
paralytic  affections  take  place  the  least  frequently  in  cases  of  gibbous 
or  angular  projections." 

Mr.  Percival  Pott,  writing  on  "The  Useless  State  of  the  Lower 
Limbs  in  Consequence  of  a  Curvature  of  the  Spine,"  says : 

"  Since  I  had  been  particularly  attentive  to  the  disorder,  I  thought 
that  I  had  observed  that  neither  the  extent  nor  degree  of  the  curve 
had  in  general  produced  any  material  difference  in  the  symptoms,  but 
that  the  smallest  was,  when  perfectly  formed,  attended  with  the  same 
consequences  as  the  largest,  and  that  the  useless  state  of  the  limbs  is 
by  no  means  a  consequence  of  the  altered  figure  of  the  spine,  or  of 
the  disposition  of  the  bones  with  regard  to  each  other,  but  merely  of 
the  caries." 

Michaud,  in  1871,  completely  elucidated  the  mechanism  of  this 
form  of  paralysis  ("  Sur  la  Meningite  et  le  Myelite  dans  le  Mai  ver- 
tebral "),  and  Buzzard  (^Transactions  of  the  Clinical  Society  of  London, 
vol.  xiii.,  1880),  Gowers  (^Diseases  of  the  Nervous  System,  1886, 
vol.  i.  p.  169),  and  others  have,  by  autopsies  and  carefully  reported 
ca-es,  confirmed  these  views. ^ 

invariably  normal.  It  follows,  then,  that  the  pressure  lesion  is  simply  mechanical,  pos- 
sessing no  tendency  to  involve  the  spinal  cord  through  any  inherent  specific  characters 
of  the  carious  process— a  bland  mechanical  lesion — and  the  damage  it  inflicts  is  com- 
mensurate with  the  pressure  exerted. 

Experimental  physiology  gives  no  evidence  of  an  inflammatory  lesion  following  ex- 
perimental compression  of  the  cord.  A  careful  examination  of  the  pathological  findings 
of  reported  cases  reveals  to  us,  in  the  light  of  recent  pathological  knowledge,  but  few 
instances  where  we  have  reason  to  believe  the  original  lesion  to  have  been  inflammatory. 
These  were  cases  where  the  process  was  virulent,  leading  to  a  perforation  of  the  dura 
mater,  thus  allowing  the  purulent  products  to  come  in  direct  contact  with  the  cord,  giving 
rise  to  a  lepto-meningitis. 

Finally,  then,  Dr.  Elliott  concludes,  our  researches  have  led  to  the  belief  that  the  origi- 
nal lesion  is,  as  a  rule,  non-inflammatory,  an  opinion  supported  by  pathology  and  experi- 
mental physiology,  and  corroborated  by  clinical  manifestations. 

1  "  Pachymeningitis,  with  or  without  suppuration,  is  generally  due  to  traumatism  or 
vertebral  caries,  but  occasionally  cases  appear  to  arise  as  primary  or  idiopathic.     In  this 
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On  May  9,  1883,  Mr.  William  Macewen,  in  a  case  of  complete 
sensory  and  motor  paraplegia,  with  incontinence  of  urine  and  feces, 
and  of  two  years'  duration,  the  result  of  angular  curvature  of  the 
spine,  removed  the  laminae  of  the  fifth,  sixth,  and  seventh  dorsal  ver- 
tebrae. Between  the  theca  and  the  bone  he  found  a  fibrous  neoplasm 
one-eighth  of  an  inch  in  thickness  firmly  attached  to  about  two-thirds 
of  the  circumference  of  the  membranes  ;  this  was  carefully  dissected 
off;  twenty-four  hours  later  improvement  began,  and  in  six  months' 
the  patient  was  able  to  walk.  In  five  years  afterward  he  was  attending 
school  and  joining  in  all  the  games,  including  foot-ball.  Mr.  Mac- 
ewen's  cases  of  paraplegia  in  Pott's  disease  included  four  others,  two 
of  which  were  successful,  one  of  them  being  of  the  most  aggravated 
character  imaginable.  A  third  case  was  also  successful.  The  two 
fatal  cases  died,  one  a  week  after  the  operation,  the  other  eight 
months  later,  of  general  tuberculosis. 

Recently  Mr.  Horsley  has  operated  upon  a  case  of  complete  paral- 
ysis of  all  four  limbs  from  caries  of  the  second  and  third  cervical 
vertebrae,  and  reported  the  case  as  rapidly  regaining  power.  The 
wound  healed  without  the  slightest  complication. 

In  December,  1888,  I  operated  upon  a  paraplegic  patient  with 
Pott's  disease  and  angular  curvature.  The  patient  had  grave 
visceral  lesions,  which,  together  with  the  shock  of  the  opera- 
tion, caused  his  death.  The  autopsy  disclosed  the  existence  of 
tubercular  disease  of  both  lungs;  amyloid  kidneys;  a  large 
tubercular  mass  undergoing  softening,  and  connected  with  the 
bodies  of  most  of  the  dorsal  vertebrae  and  with  a  patch  of  soft- 
ened lung-tissue.  The  cord  was  normal,  except  at  the  level  of 
the  eleventh  dorsal  vertebra,  where  it  was  soft.  The  dura  and 
peri-dural  tissues  were  normaL 

MiCROSCOPiCAL  Examination  of  Cord. — This  proved  to  be 
exceedingly  interesting,  especially  in  view  of  the  conclusions 
of  many  surgeons  and  neurologists  formulated  by  Elliott, 
who  argue  against  the    occurrence,   or   at   least   the    frequent 

so  called  idiopathic  suppuration  in  the  spinal  dura  mater,  trephining  low  down  to  give 
exit  to  the  pus  might  in  rare  cases  prove  a  useful  procedure.  Such  a  case  is  that  reported 
by  Dr.  Robert  Maguire  (Lancet,  July  7,  1888).  Other  cases  have  been  reported  by 
Mueller,  Spencer  (Lancet,  June  14,  1879),  and  others."  (Charles  K.  Mills:  "Spinal 
Localization,"  Therapeutic  Gazette,  May  15  and  June  15,  1889.) 
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occurrence,  of  inflammation  of  the  cord  as  a  result  of  com- 
pression in  Pott's  disease.  In  the  first  place,  the  cord  showed 
no  alteration  in  shape,  nor  did  there  appear  to  be  any  change 
in   the  pia   mater.     A  very  striking   change,  however,  existed 


Fig.  I. 


Trans-section  of  lumbar  cord,  showing  hemorrhagic  infarct.^ 


in  the  gray  matter.  Here  extensive  hemorrhagic  infiltration 
had  taken  place.  It  was  marked  on  both  sides,  but  espe- 
cially so  on  the  left ;  nor  was  it  absolutely  confined  to  the 
gray  matter;  here  and  there  the  white  matter  had  been  invaded. 
It  was  of  interest  to  note  that  this  condition  was  relatively 
recent.  The  stage  was  still  that  of  red  softening,  and  little,  if 
any,  change  had  taken  place  in  the  blood  corpuscles.  There 
were  no  indications  of  long-standing  and  chronic  inflammatory 
changes.  In  the  cornua  of  the  gray  matter  the  nerve-cells  were 
quite  well  preserved  ;  the  nerve-tubules  of  the  white  matter 
likewise  presented  a  normal  appearance,  and  there  was  no  notice- 
able increase  in  the  neuroglia.  Further,  it  was  most  marked  in 
sections  made  from  the  upper  portion  of  the  fragment — namely, 
that  which  had  undergone  most  compression. 

I  may  quote  my  remarks  published  at  the  time  the  case  was 
reported : 

"The  result  was  a  surprise  and  great  disappointment  to  me.  So 
little  interference  with  both  bony  and  nervous  structures  had  occurred  ; 
the  patient  was  so  young ;  his  general  appearance  was  so  good,  and 

*  ".A.nnals  of  Surgery.'' 
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his  nutrition  so  excellent,  that  my  prognosis,  based  also  on  the  reports 
of  the  attending  physicians  and  neurologists,  was  very  favorable,  as 
regarded  the  immediate  effects  of  the  operation.  The  autopsy,  of 
course,  disclosed  a  condition,  or  rather  a  series  of  conditions,  that 
went  far  both  to  explain  the  fatal  result  and  to  render  it  less  distress- 
ing, as  the  case  was  evidently  a  hopeless  one.  Either  the  spinal  ab- 
scess or  the  pulmonary  tubercle  would  have  strongly  contra-indicated 
operation  had  their  existence  been  revealed  by  persistent  fever  or 
sweats,  by  cough  or  emaciation,  or  by  physical  signs.  In  the  absence, 
however,  of  these,  and  of  all  other  significant  symptoms,  and  in  the 
presence  of  a  spinal  deformity  which  seemed  to  point  strongly  to  a 
pressure  paraplegia,  the  operation  seemed  justifiable. 

"  The  immediate  cause  of  death,  I  am  disposed  to  believe,  was  a 
combination  of  shock  with  the  free  use  of  ether  in  a  patient  with 
crippled  lung-power,  a  degenerated  heart-muscle,  and  amyloid  kid- 
neys. There  was  no  hemorrhage  of  any  moment,  and,  indeed,  the 
quantity  of  ether  administered  was  not  exce^ive  as  compared  with 
that  used  in  everyday  operations  on  ordinary  patients. 

"  The  chief  lessons  of  the  case  are  :  i.  The  apparently  unavoidable 
risk  due  to  insidious  and  unrecognizable  complications,  a  risk  which 
is  probably  greatly  increased  in  tuberculous  patients.  2.  The  exist- 
ence of  red  softening  in  a  case  of  Pott's  paralysis,  a  condition  which, 
if  we  can  judge  by  recorded  autopsies  and  by  the  expressed  opinion 
of  many  competent  observers,  is  very  exceptional.  3.  The  necessity 
for  extreme  caution  in  the  use  of  anaesthetics  in  all  cases  in  which  the 
existing  and  recognized  disease  makes  coincident  visceral  changes 
probable,  or  even  possible." 

Dr.  Robert  Abbe,  of  Xew  York,  has  (^Medical  Record,  February  9, 
1889)  reported  a  case  which  he  describes  as  an  extradural  tumor  of 
the  spine,  but  which  seems  to  have  been  a  case  of  caries  of  the  dorsal 
vertebrae  followed  by  localized  suppuration  with  inflammatory  thicken- 
ing and  desiccation  of  pus,  rather  than  a  tumor  causing  caries  by 
pressure.  In  this  case  the  spines  and  laminae  of  the  eighth,  ninth, 
and  tenth  dorsal  vertebrae  were  cut  away  by  the  rongeur,  and  the  mass 
of  ^ense  tissue  above  the  spine  removed.  The  patient  made  a  rapid 
recovery,  regaining  the  ability  to  walk  while  pushing  a  chair.  In  an- 
other ca-sc  of  intractable  brachial  neuralgia  the  laminae  of  the  vertebrae 
from  the  fifth  cervical  to  the  third  dorsal  were  removed  on  the  right 
side,  and  the  posterior  roots  of  the  sixth,  seventh,  and  eighth  cervical 
nerves  were  divided.     The  patient  made  a  quick  recovery. 
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Mr.  Duncan  has  reported  (^Edinburgh  Medical  Journal,  March,  1889) 
a  case  of  p  iraplegia  of  nearly  a  year's  standing,  and  due  to  Pott's 
disease,  relieved  by  the  removal  of  the  spines  and  laminae  of  the 
fourth,  fifth,  sixth,  and  seventh  dorsal  vertebrae. 

Mr.  W.  Arbuthnot  Lane  reports  (^British  Medical  Journal,  April  20, 
1889)  a  case  of  Pott's  disease  with  angular  curvature  in  a  child  aged 
seven  and  one-half  years.  The  curvature  was  about  the  middle  of  the 
dorsal  region.  For  eleven  months  he  had  been  paralyzed.  The 
spinous  processes  and  laminae  of  the  fourth,  fifth,  and  sixth  dorsal 
vertebrae  were  removed  with  bone-forceps.  The  body  of  the  fifth 
appeared  abnormally  near  the  laminse  of  the  adjoining  vertebrae,  and 
the  cord  seemed  to  have  been  forcibly  compressed  between  those 
bony  points.  The  wound  healed  under  two  dressings.  A  month 
later  he  was  able  to  move  both  legs  freely,  and  at  the  time  the  case 
was  reported  seemed  on  the  road  to  recovery. 

The  cases  of  Mace«ven  give  strong  corroborative  evidence  in 
favor  of  the  theory  of  extra-dural  pressure  rather  than  intersti- 
tial cord  change  as  the  cause  of  the  paraplegia  in  these  cases, 
as  does  that  of  Horsley,  the  cord  recovering  there  from  the 
effects  of  the  pressure  of  the  tumor,  which  had  been  exerted 
with  sufficient  firmness,  and  for  so  long  a  period,  as  almost  to 
hemisect  it.  Duncan's  case  and  Horsley's  other  case  (of  Pott's 
paralysis)  are  also  valuable  evidence  in  the  same  direction. 

Resection  of  portions  of  the  body  of  a  vertebra  has  been  performed 
in  paralytic  cases  on  the  sixth  and  seventh  cervical  vertebrae  by  Podres 
{Russkaja  Med.,  No.  19,  1886),  with  recovery;  on  the  dorsal  verte- 
brae by  Boeckel,  with  excellent  results  {Schnidf  s  Jahrbiicher ;  Phila. 
Med.  Times,  September  8,  1883).  James  Israel  {Berliner  klin.  Wochen- 
schrift,  March  6,  1882)  resected  the  arch  and  body  of  the  last  dorsal 
vertebra  for  caries  and  spinal  abscess.  The  patient  died  of  coincident 
tubercular  disease  on  the  thirty-seventh  day. 

Dr.  John  A.  Wyeth  has  reported  a  case  of  a  boy  nine  years  of  age 
with  Pott's  disease  affecting  the  mid-dorsal  region,  with  paresis  of  the 
bladder  and  complete  paraplegia  of  the  voluntary  muscles  of  the  lower 
extremities.  Sensation  was  not  disturbed.  A  plaster  jacket  was  ap- 
plied while  the  patient  was  suspended.  Four  months  after  his  admis- 
sion there  was  no  improvement.  As  a  result  of  catheterization  to 
relieve  retention  of  urine  a  severe  urethritis  and  cystitis  ensued,  for 
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which  supra-pubic  cystotomy  for  drainage  was  done.  Six  months 
after  admission,  as  it  had  been  determined  to  explore  the  vertebral 
column,  the  spines  and  laminae  of  the  third,  fourth,  fifth,  sixth,  and 
seventh  dorsal  vertebrae  were  exposed  by  a  median  single  incision,  and 
the  skin  and  muscles  were  lifted  together  from  the  bones.  The  lami- 
nae of  the  fourth,  fifth,  and  sixth  vertebrae  were  divided  on  each  side, 
and,  with  their  spines,  were  removed.  The  dura  was  very  tense  im- 
mediately beneath  the  right  lamina  of  the  fifth  vertebra,  and  bulged 
out  well  beyond  the  level  of  the  bone  which  had  just  been  removed. 
On  opening  the  dura,  a  sharp  prominence  occupying  the  right  half  of 
the  posterior  portion  of  the  cord  was  observed.  It  was  about  half  an 
inch  in  perpendicular  measurement.  On  puncture,  a  creamy  sub- 
stance escaped,  to  all  appearance  like  thick  pus.  About  thirty  minims 
•were  evacuated,  and  the  tumefaction  was  entirely  relieved.  The  dura 
was  closed  with  fine  catgut  sutures,  and  a  moist  aseptic  dressing  was 
applied.  The  patient  made  a  good  recovery,  but  up  to  five  weeks 
after  the  operation  there  had  been  no  improvement  in  the  paralysis. 
The  bladder-drainage  was  being  continued.  The  fluid  from  the 
abscess  consisted  chiefly  of  broken-down  cord  substance,  with  a  few 
leucocytes.  The  case  was  evidently  one  of  compression  of  the  cord 
from  Pott's  disease  {^New  York  Medical  Journal,  1890,  vol.  li.,  i,  p. 
271). 

Dr.  Wyeth  reported  later  that  his  patient  was  able  to  sit  upon  the 
side  of  the  bed  and  make  some  steps.  At  the  same  meeting  Dr.  Abbd 
reported  the  case  of  a  young  adult  having  complete  paraplegia  due  to 
a  similar  neoplasm  compressing  the  cord.  Three  weeks  after  opera- 
tion the  patient  began  to  walk,  and  was  finally  cured  {New  York 
Medical  Journal,  1890,  vol.  li.,  i,  p.  271). 

Mr.  Henry  Thompson  reports  a  case  of  recent  paraplegia  following 
caries  of  the  vertebrae  at  the  cervico-florsal  junction.  The  paralysis 
was  very  extensive,  extending  up  to  the  arms,  and  the  patient  was 
steadily  deteriorating.  The  spines  and  laminae  of  the  last  cervical 
and  the  first  and  second  dorsal  vertebrae  were  removed.  The  dura 
mater  at  first  looked  compressed  and  did  not  pulsate,  but  in  a  few 
minutes  it  seemed  to  do  so.  There  was  no  appearance  of  any  cica- 
tricial or  inflammatory  tissue,  but  the  bodies  of  the  affected  vertebrae 
seemed  to  be  compressing  the  cord.  It  was  not  thought  neccasary  to 
open  the  sheath,  so  the  wound  was  stitched  up,  covered  over  with 
protective  and  a  thick  layer  of  boric  acid  powder,  and  upon  that 
a  layer  of  alembroth  wool  was  placed.     A  small  drainage-tube  was 
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inserted  before  the  wound  was  sutured.  P'or  some  days  he  was  very 
ill,  although  the  tympanites  almost  immediately  began  to  disappear ; 
but  after  he  had  got  over  the  shock  of  the  operation  he  gradually  but 
steadily  improved.  At  the  time  of  the  report  he  had  so  greatly  im- 
proved that  it  was  thought  he  would  entirely  recover  (^London  Lancet, 
1889,  ii.  pp.  315,  316). 

In  July,  1888,  Dr.  John  B.  Deaver  operated  upon  a  patient  of  Dr. 
Hendrie  Lloyd's  who  had  a  swelling  involving  the  left  lateral  region 
of  the  cervical  spine,  which  was  thought  to  be  a  tumor  extending  out- 
ward from  the  spinal  canal.  She  had  paresis  of  the  left  arm,  paralysis 
of  the  left  leg,  exaggerated  reflexes,  etc.  There  was  no  parsesthesia 
and  no  anaesthesia.  At  the  operation  the  laminae  of  the  third  and 
fourth  cervical  vertebrae  were  cut  through,  but  nothing  abnormal  in 
the  cord  or  membranes  was  found.  The  cord  was  explored  with  a 
needle.  During  the  latter  part  of  the  operation  the  respiration  altered, 
and  continued  to  be  gasping  and  irregular  at  intervals  until  her  death, 
three  days  later.  At  the  autopsy  there  was  found  an  old  extravasation 
of  blood,  with  advanced  degeneration,  a  short  distance  below  the 
decussation  of  the  pyramidal  tracts.  Death  was  thought  to  be  due  to 
phrenic  inhibition  the  result  of  the  exploration  {Amer.  Journ,  of  the 
Med.  Sciences,  December,  1888,  p.  564). 

Mr.  G.  A.  Wright  reports  a  case  of  a  child  seven  years  of  age  with 
Pott's  paralysis.  The  angular  curvature  was  most  marked  in  the  mid- 
dorsal  region.  An  incision  about  four  inches  in  length  was  made 
along  the  line  of  the  most  prominent  spinous  processes,  and  the  soft 
parts  on  each  side  were  separated  so  as  to  expose  the  osseous  surfaces. 
Three  laminae  were  divided  on  each  side,  and  were  removed  with  their 
attached  spines,  uncovering  the  theca  of  the  spinal  cord,  which,  at 
the  lower  part  exposed,  was  found  surrounded  by  a  buff-colored,  tough, 
leathery  substance ;  this  was  cut  away  with  scissors.  The  cord  did 
not  appear  to  pulsate,  but  no  point  of  constriction  could  be  found. 
The  muscles  were  brought  together  by  deep  sutures  of  catgut,  and  the 
skin  with  waxed  silk  ;  a  small  drainage-tube  was  left  in.  The  wound, 
having  been  dusted  with  iodoform  and  boric  acid  in  equal  parts, 
was  dressed  with  sublimated  wool  wadding.  Careful  antiseptic  pre- 
cautions were  observed  before  and  during  the  operation.  The  trunk 
was  supported  by  a  special  iron  splint.  The  wound  healed  rapidly  by 
first  intention,  except  at  the  drainage  opening,  which,  however,  also 
quickly  closed  ;  very  slight  improvement  was  soon  followed  by  relapses 
(J^ancet,  1888,  ii.  pp.  64-66). 
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M.  Buffet  reports  a  case  of  tuberculous  ostitis  of  the  lumbar  verte- 
brae in  which  he  divided  the  articular  processes  and  the  sides  of  the 
bodies — effecting  a  permanent  cure  (^Gazette  des  Hopitaux,  December 
2,  1886). 

William  Thorburn  reports  a  case  of  operation  for  paralysis  of  Pott's 
disease  in  a  child  six  years  of  age.  Chloroform  having  been  given,  a 
vertical  incision,  about  three  inches  long,  was  made  in  the  middle 
line,  over  the  affected  spinous  processes ;  the  soft  parts  were  raised 
from  the  bones  by  a  raspatory,  and  the  laminae  of  the  third  dorsal 
vertebra  cut  through  by  a  Hey's  saw  and  bone-forceps.  An  opening 
about  the  size  of  a  sixpence  was  thus  made  in  the  spinal  canal,  and 
about  fifteen  minims  of  pus  at  once  escaped.  At  the  bottom  of  the 
opening  was  seen  the  apparently  healthy  dura  mater.  A  drainage- 
tube  was  then  inserted,  so  bent  that  its  convexity  lay  in  the  opening 
into  the  spinal  canal,  and  the  wound  was  sutured.  The  spray  was  used, 
with  carbolized  dressings. 

After  the  operation  the  breathing  was  distinctly  better,  but  no  other 
change  could  be  observed.  On  the  following  morning  the  improve- 
ment appeared  to  be  maintained,  but  there  was  a  good  deal  of  pus  in 
the  urine.  The  wound  being  dressed,  no  more  pus  escaped.  On  the 
afternoon  of  this  day  breathing  again  became  much  worse  ;  the  tem- 
perature, which  had  fallen  to  normal,  rose  to  104.6°,  and  shortly  after 
midnight  the  boy  died  asphyxiated.  No  post-mortem  examination  was 
permitted  {^British  Medical  Journal,  1888,  ii.,  pp.  665,  666). 

Eugene  Boeckel  reports  a  case  of  a  woman,  forty-three  years  of  age, 
in  whom  an  abscess  formed  beneath  the  angle  of  the  left  scapula, 
which,  after  operation,  left  a  fistulous  tract  some  inches  in  length, 
and  extending  upward.  This  was  finally  found  to  lead  to  the  lateral 
aspect  of  the  bodies  of  the  second  and  third  dorsal  vertebrae,  which 
were  roughened  and  carious.  These  were  curetted,  drainage-tubes 
were  employed,  and  at  the  time  the  case  was  reported  the  patient 
appeared  to  be  on  the  road  to  recovery.  Boeckel  thinks  that  in  cases 
of  cold  abscess  connected  with  the  spine  we  shonld  be  content  with 
simple  evacuation,  but  if  through  the  incision  we  can  reach  the  body  of 
the  carious  vertebra,  it  is  proper  to  employ  the  curette,  so  as  so  pre- 
pare it  for  the  application  of  iodoform  and  antiseptic  dressings  (^Ga- 
zette Hebdomadaire,  1882,  2d  series,  vol.  xix.,  p.  171). 

Dr.  Banham  and  Mr.  Arthur  Jackson  report  the  case  of  a  healthy- 
looking  boy,  aged  twelve  years,  who  had  been  completely  paraplegic 
for  nine  months  previous  to  operation.     There  was  no  tubercular  his- 
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tory  in  the  family.  There  was  a  prominence  on  the  back  correspond- 
ing to  the  lower  dorsal  region.  There  was  much  diminution  of  sensi- 
bility. His  feet  were  blue  and  cold.  His  legs  were  drawn  up  in  a 
state  of  tonic  contraction.  He  had  no  control  over  his  sphincters, 
and  there  was  an  exaggerated  tendon  reflex  on  both  sides,  with  ankle 
clonus.  An  incision  three  inches  and  a  half  long  was  made  over  the 
lower  dorsal  spines.  The  laminae  and  spinous  process  of  a  vertebra 
(the  ninth)  were  removed,  and  the  dura  mater  laid  bare,  but  not 
opened.  No  pus  was  found,  but  the  spinal  cord  rose  to  the  opening 
made  in  the  bone.  The  day  after  the  operation  the  temperature  rose 
to  102°  F.,  but  fell  during  the  next  two  days  to  100°  F.,  where  it 
remained  for  three  weeks,  with  slight  nocturnal  elevations ;  after  that 
it  was  normal.  The  wound  was  dressed  for  the  first  time  on  December 
26th,  twelve  days  after  the  operation,  and  the  sutures  were  removed. 
On  January  loth,  fifteen  days  after  the  last  dressing,  the  wound  was 
again  examined,  and  was  found  healed.  A  week  after  the  operation 
the  boy  was  able,  for  the  first  time  since  his  admission,  to  micturate 
properly,  and  when  he  desired  ;  he  had  control  over  his  sphincters, 
for  which  result  alone  the  operation  had  been  of  great  value.  The 
painful  tonic  contraction  of  his  leg-  and  thigh-muscles  had  quite  dis- 
appeared, and  he  was  able  to  draw  his  knees  up  against  his  abdomen, 
and  slightly  move  his  toes.  Faradic  contractility  was,  however,  much 
diminished,  though  sensibility  remained.  He  could  distinguish  with 
accuracy  the  point  pricked  with  a  pin  at  any  part  over  each  leg.  His 
sensations  also  to  touch,  pressure,  and  temperature  were  normal 
(^British  Medical  Journal,  1883,  i.  p.  812). 

Drs.  Bullard  and  Burrell  report  the  case  of  a  man  with  paraplegia, 
bedsores,  girdle-pains,  etc.,  and  with  a  distinct  prominence  involving 
the  fourth,  fifth,  and  sixth  dorsal  vertebrae.  His  condition  dated  back 
about  seven  months.  Resection  of  the  third,  fourth,  fifth,  and  sixth 
dorsal  vertebrae  was  accomplished,  the  spines  and  laminae  of  these  ver- 
tebrae being  turned  up,  hingeing  at  a  divided  point  of  the  spine  of  the 
second  dorsal  vertebra.  The  patient  died  from  shock  in  thirty-six 
hours  {Trans.  Am.  Orthopcedic  Association,  vol.  ii.,  p.  247). 

Jackson  (^British  Medical  Journal,  April  28,  1883,  P-  812)  removed 
the  laminae  and  spinous  process  of  the  ninth  dorsal  vertebra  in  a  case 
of  Pott's  paralysis  in  a  child  twelve  years  of  age.  There  was  marked 
improvement  afterward  in  both  motion  and  sensation.  Southam 
(^British  Medical  Journal,  September  22,  1888,  ii.  p.  665)  operated 
on  a  child  six  years  of  age,  and  removed  the  laminae  and  the  spine  of 
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the  third  dorsal  vertebra.  A  few  drops  of  pus  escaped  from  the  canal, 
and  the  dura  mater  appeared  thickened.  The  child  died  the  same 
evening.  Demons  {Bull.  Soc.  Anat.  et  Phys.,  Bordeaux,  1888,  lix. 
p.  288),  in  a  man  thirty-five  years  of  age,  with  complete  paraplegia, 
removed  the  spines  and  laminae  of  the  third,  fourth,  and  fifth  dorsal 
vertebrae.  Temporary  improvement  was  followed  by  death  one  month 
later.  At  the  autopsy  it  was  found  that  the  cord  was  compressed  to  a 
much  greater  extent  than  had  been  seen  at  the  time  of  operation.  W. 
A.  Lane  {Lancet,  July  5,  1890,  ii.  p.  11)  reports  a  case  of  a  man 
thirty-two  years  of  age,  with  dorsal  angular  curvature  and  rapidly 
developing  paraglegia.  The  spinous  processes  and  laminae  of  the  ninth, 
tenth,  and  eleventh  dorsal  vertebrae  were  removed.  A  mass  of  granu- 
lation tissue  intermingled  with  pus  projected  from  the  canal.  This 
was  removed,  as  well  as  a  slight  prolongation  which  extended  to  the 
right  and  in  front  of  the  dura  mater.  There  was  complete  return  of 
both  motion  and  sensation. 

Kraske  has  reported  (Chipault,  loc.  supra  ctl.)  four  cases  in  which 
he  has  operated  for  Pott's  paralysis.  In  all  of  them  there  were  growths 
consisting  largely  of  granulation  tissue,  and  more  or  less  adherent  to 
the  dura  mater,  which  were  removed  by  forceps  and  scissors.  In  three 
cases  this  tissue  was  infiltrated  with  pus.  In  the  fourth  case  it  enclosed 
an  abscess  containing  about  two  teaspoonfuls  of  pus,  and  several 
sequestra  were  present.  In  one  case  there  was  no  improvement.  The 
patient  died  eight  weeks  later  from  the  progress  of  the  disease.  Ex- 
tensive pachymeningitis  was  found  reaching  beyond  the  area  of  opera- 
tion. In  the  others  the  results  were  as  follows :  In  one,  a  man  fifty- 
seven  years  of  age,  there  was  caries  of  the  fifth  dorsal  arch.  The  third, 
fourth,  fifth,  and  sixth  arches  were  resected.  Sensibility  returned  in 
the  limbs  that  afternoon,  motion  three  or  four  days  later.  In  one 
month  the  patient  left  his  bed  and  tried  to  walk;  in  two  months  the 
paraplegia  returned,  and  five  months  later  the  patient  died  of  pulmo- 
nary tuberculosis.  The  autopsy  showed  that  the  caries  had  extended 
to  the  body  of  the  fifth  dorsal  vertebra.  There  was  no  deformity  at 
the  level  of  the  operation,  and  at  that  point  the  lesions  of  pachymen- 
ingitis were  completely  cured.  In  another  case,  a  patient  fourteen 
years  of  age,  complete  paraplegia,  with  vesicle  paresis,  was  present. 
The  arches  of  the  fifth  and  sixth  dorsal  vertebrae  were  resected.  Some 
h  urs  afterward  motion  of  the  limbs  occurred,  but  two  months  later 
the  paraplegia  returned.  At  the  time  of  report  the  patient  was  still 
living,  but  unimproved.     In  the  last  case,  a  boy  twelve  years  of  age. 
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with  complete  motor  and  sensory  paralysis  and  vesical  paresis,  the 
arches  of  the  eighth,  ninth,  and  tenth  dorsal  vertebrae  were  resected. 
Eight  days  afterward  motion  began  in  the  limbs ;  the  bladder  acted 
normally.  One  month  later,  however,  he  became  worse,  and  five 
months  later  there  was  slight  motion  of  the  limbs,  but  he  was  other- 
wise unimproved. 

Gerster  (^Medical Record,  July  26,  1890,  p.  131)  reports  the  case  of 
a  boy  fifteen  years  of  age,  with  paraplegia  from  Pott's  disease.  The 
laminae  of  the  sixth  and  seventh  dorsal  vertebrae  were  raised  and  an 
extensive  abscess  evacuated.  Caseous  masses  were  found  encircling 
the  motor  and  sensory  roots  on  both  sides ;  the  transverse  processes  of 
the  sixth,  seventh,  and  eighth  dorsal  vertebrae  on  the  right,  and  of  the 
fifth,  sixth,  and  seventh  on  the  left  were  carious,  and  the  correspond- 
ing costo-vertebral  articulations  were  destroyed.  All  these  diseased 
parts  were  raised  and  the  bodies  of  the  sixth  and  seventh  dorsal  ver- 
tebrae curetted.  Seven  months  later  the  patient  was  completely 
cured. 

Horsley  reported  six  cases  of  trephining  in  Pott's  disease  at  the 
International  Congress  in  Berlin  in  1890:  i.  A  man,  sixty-two  years 
of  age;  complete  paraplegia  for  twenty  months ;  trephining;  a  little 
suppuration  noticed  ;  death  from  compression  ;  a  large  abscess  found. 
2.  A  woman,  twenty-three  years  of  age;  paraplegia  for  five  years; 
after  operation  slight  improvement  in  motion  and  sensation.  3.  A 
boy,  sixteen  years  of  age  ;  paraplegic  for  eighteen  months  ;  abscess  ot 
bone  found;  union  by  first  intention;  slight  improvement.  4.  A 
boy,  seventeen  years  of  age;  paraplegic  for  eight  months  ;  union  by 
first  intention  ;  very  slow  improvement  in  motion.  5.  A  girl,  fifteen 
years  of  age  ;  paraplegic  for  one  year  ;  bony  abscess  found  ;  union  by 
first  intention ;  return  of  sensation  in  ten  days ;  gradual  return  of 
motion;  could  walk  in  one  month.  6.  A  boy,  sixteen  years  of  age; 
paraplegia ;  weakness  of  the  left  arm  dating  for  three  years  ;  union  by 
first  intention ;  patient  in  statu  quo. 

Chipault  {op.  cit.^  reports  two  cases  :  One,  a  boy,  nine  years  of  age  ; 
complete  paraplegia;  removal  of  the  fifth,  sixth,  seventh,  and  eighth 
dorsal  arches ;  slight  improvement,  followed  by  return  of  paraplegia. 
Second  case,  a  boy,  nine  years  of  age  ;  case  of  fracture  occurring 
during  Pott's  disease,  and  followed  by  sudden  paraplegia  ;  resection 
of  the  fourth,  fifth,  sixth,  seventh,  and  eighth  dorsal  arches;  marked 
improvement  in  motion,  but  death  from  pulmonary  disease  in  three 
weeks.     At  the  autopsy  compression  of  the  cord  by  a  portion  of  the 
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body  of  the  eighth  dorsal,  and  extensive  pachymeningitis  were  found; 
death  occurred  from  generalized  caseous  broncho-pneumonia.' 

The  analysis  of  forty  cases  of  this  operation  for  Pott's  paral- 
ysis, which  are  all  I  have  been  able  to  bring  together,  reveals 
the  following  facts  :  In  twenty-two  there  was  either  improve- 
ment or  absolute  cure.  The  unsuccessful  cases  which  recovered 
from  the  operation  were  in  some  instances  the  subject  of  sec- 
ondary disease.  Wright's  case  improved  for  a  month,  and  three 
of  those  of  Kraske  did  likewise,  and  then  relapsed.  In  the  case 
of  Demons,  and  in  one  of  those  of  Kraske,  the  result  was  abso- 
lutely negative.  This  was  due,  as  the  reports  show,  to  insuf- 
ficient removal  of  the  compressing  cause.  The  deaths  were 
twelve  in  number,  showing  a  mortality  of  30  per  cent.,  and 
were  due  to  various  causes :  in  my  own  case,  to  shock  and 
extensive  renal  and  pulmonary  disease ;  in  the  case  of  Deaver 
and  Lloyd,  either  to  the  anaesthetic,  or,  as  they  supposed,  to 
wounding  of  the  medullary  centre  of  the  phrenic  nerve  during 
the  operation ;  in  the  cases  of  Macewen  and  Coleman  and  of 
Chipault,  to  pulmonary  tuberculosis ;  in  the  case  of  Burrell, 
probably  to  shock.  In  the  others  death  was  directly  due  to 
the  gravity  of  the  disease  of  the  cord.^ 

In  coming  to  a  conclusion  as  to  the  indications  for  operative 
interference  in  Pott's  paralysis,  the  age  of  the  patient  is  of  great 
importance,  the  proportion  of  cures  and  of  improvements  being 
much  greater  in  children  and  in  adolescents  than  in  adults. 
Among  the  twelve  fatal  cases  the  age  was  given  in  nine,  and 
there  were  two  children  and  seven  adults.     Among  three  cases 

1  Selecting  from  the  thirty-five  cases  collected  by  Chipault  those  in  which  all  the  details 
as  to  the  number  of  arches  raised  were  given,  they  were  as  follows:  One  arch  in  two 
(Southam,  Jackson);  two  arches  in  three  (Horsley,  Deaver,  Kraske);  three  arches  in 
twelve  (Macewen,  Lane  (2),  Wyeth,  Wright,  Abbe,  White,  Thompson,  Demons,  Kraske 
(3);  four  arches  in  two  (Buzzard,  Duncan);  five  arches  in  one  (White)  ;  unknown  in 
six  (Macewen  (4),  Abbe,  Coleman). 

^  Chipault  agrees  in  a  general  way  with  the  opinions  of  Kraske,  Bullard  and  Burrell, 
and  Thorburn,  and  believes  that  we  should  not  operate  except  where  we  have  grave 
medullary  symptoms  on  the  one  hand,  and  a  fairly  good  general  condition  on  the 
other. 
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in  which  no  improvement  followed  operation — children  :  Wright, 
seven  years  ;  Kraske,  fourteen  years  ;  Hardy,  sixteen  years. 

Among  twenty-two  cases  of  improvement  or  cure  there  were 
fifteen  children  and  four  adults,  the  age  of  three  being  un- 
known. 

While  surgical  interference  is  thus  shown  to  be  much  better 
borne  by  children  than  by  adults  in  Pott's  disease,  as  in  most 
other  conditions,  we  must  remember  also  the  well-known  clini- 
cal fact  that  the  disease  itself  in  children  is  far  less  grave  and 
threatening  than  in  adults. 

The  seat  and  extent  of  the  osseous  lesion  are  also  important, 
the  prognosis  being  unfavorable  in  direct  proportion  to  the 
height  of  the  caries,  above  all,  when  respiratory  complications 
exist  previous  to  the  operation.  All  the  patients  who  died  had 
an  upper  dorsal  or  a  cervical  lesion,  except  my  own,  in  which 
case  the  equally  fatal  condition  of  tuberculosis  of  a  large  number 
of  vertebral  bodies  existed. 

The  effect  of  suspension  in  the  treatment  of  Pott's  paralysis 
has  been  so  favorable  in  a  number  of  cases  that  it  should  occupy 
a  prominent  position  in  the  consideration  of  our  therapeutic 
resources,  and  should  always  be  tried,  or,  at  least,  carefully  dis- 
cussed, before  operative  measures  are  thought  of. 

Weir  Mitchell  {Amer.  Journ.  of  the  Med.  Sciences,  May,  1889)  has, 
it  appears  to  me,  shown  conclusively:  That  suspension  should  be  used 
early  in  Pott's  disease;  that  used  with  care  it  enables  us  slowly  to 
lessen  the  curve;  that  in  these  cases  there  must  be  in  some  form  a 
replacement  of  the  crumbled  tissues;  that  no  case  of  Pott's  paralysis 
ought  to  be  considered  desperate  without  its  trial ;  that  suspension  has 
succeeded  after  failure  of  other  accepted  methods ;  that  the  pull 
probably  acts  more  or  le-s  directly  on  the  cord  itself,  and  that  the  gain 
is  not  explicable  merely  by  obvious  effects  on  the  bony  curve  ;^  that 
the  methods  of  extension  to  be  used  in  these  cases  may  be  very  various, 
only  provided  we  do  get  active  extension  ;  that  the  plan  and  the  length 

1  Dr.  G.  F.  Lydston  suggests  {Addresses  and  Essays,  Chicago,  1891)  that  the  elonga- 
tion of  the  spinal  canal  produces  a  vacuum,  which  causes  an  increased  vascular  supply 
to  the  cord  with  a  corresponding  increase  in  its  nutrition. 
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of  time  of  extension  must  be  made  to  conform  to  the  needs,  endurance, 
and  sensation  of  the  individual  cases. 

I  desire  merely  to  express  my  concurrence  with  these  views, 
and  shall  not  further  pursue  this  branch  of  the  subject. 

The  evidence  at  present  available  in  relation  to  the  operative 
treatment  of  spinal  tuberculosis  with  symptoms  of  pressure  upon 
the  cord  appears  to  me  to  justify  the  following  conclusions : 

1.  The  paralysis  in  Pott's  disease  is  not,  as  a  rule,  due  to  a 
transverse  myelitis,  or  a  hopeless  degeneration,  and  is  not  usually 
due  to  the  pressure  of  the  carious  or  displaced  vertebrae,  but  is, 
in  the  majority  of  cases,  the  result  of  an  external  pachymenin- 
gitis, which  results  in  the  formation  of  an  extra-dural  connective- 
tissue  tumor. 

2.  Speaking  generally,  a  favorable  prognosis  is  to  be  given, 
especially  in  children,  in  cases  of  Pott's  paralysis  in  which  the 
abscess,  if  any  exists,  can  be  evacuated  ;  the  treatment  by  exten- 
sion and  with  a  plaster  jacket  can  be  employed,  and  the  patient 
can  be  put  under  the  most  favorable  hygienic  conditions. 

3.  In  cases  in  which  all  this  has  been  tried  unsuccessfully,  or 
in  those  in  which  the  disease  is  slowly  but  steadily  progressing 
to  an  unfavorable  termination;  when  with 'more  or  less  com- 
plete loss  of  motion  and  sensation  below  the  level  of  the  lesion 
there  are  incontinence  of  urine  and  feces  and  the  development 
of  bedsores,  and  especially  when  acute  symptoms  threaten  life, 
resection  becomes  entirely  justifiable. 

4.  Operation  having  been  decided  upon  for  any  or  all  of  the 
above  reasons,  the  prognosis  will  be  favorable  in  direct  propor- 
tion to  the  youth  and  strength  of  the  patient,  the  absence  of 
generalized  tuberculosis,  and  the  nearness  of  the  lesion  to  the 
base  of  the  spine. 

5.  When  the  tuberculous  process  affects  the  arches  and  there 
is  paraplegia,  we  may  sometimes  operate,  hoping  not  only  to 
free  the  cord,  but  to  remove,  at  the  same  time,  the  focus  of  dis- 
ease. This  double  indication  may  also  be  fulfilled  in  those 
cases  where,  without  bony  disease,  there  is  posterior  pachy- 
meningitis or  a  tuberculoma  occupying  the  canal.     Here  again> 
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however,  time  and  careful  attention  to  hygiene,  including  change 
to  sea  or  mountain  air,  often  work  wonders. 

6.  If  the  lesion  of  the  bodies  of  the  vertebraj  is  in  the  lumbar 
region  at  a  point  where  these  bodies  are  accessible,  it  might  be 
possible  in  certain  cases  to  expose  the  cord  from  the  back,  by 
removal  of  the  laminae,  with  the  object,  not  only  of  removing 
pressure,  but  of  reaching  and  taking  away  the  diseased  bone  and 
tubercular  granulation. 

7.  In  tuberculosis  of  the  body  of  a  vertebra  and  compression 
of  the  cord  by  anterior  pachymeningitis  we  can  fulfil  only  one 
indication — liberate  the  cord  from  pressure.  We  should  operate 
only  in  grave  cases  where  acute  compression,  the  appearance  of 
respiratory  complications,  the  rapid  development  of  degenera- 
tive processes,  force  us  to  interfere,  or  where  the  course  of  a 
chronic  case  is  steadily  toward  a  fatal  termination,  although  no 
advanced  visceral  tuberculous  lesions  are  present.^ 

C.  Passing  now  to  the  third  group  of  cases,  and  taking  up 
the  surgery  of  the  neoplasms  of  the  cord  unassociated  with 
traumatism  or  caries,  we  may  very  briefly  review  the  history. 

In  fifty  cases  of  spinal  tumor  tabulated  by  Drs.  Mills  and 
Lloyd,  and  among  fifty  cases  tabulated  by  Horsley,  the  two 
including  practically  all  those  of  which  we  have  any  satisfactory 
knowledge  from  the  surgical  and  pathological  standpoints,  no 
mention  is  made  of  operation  in  a  single  instance. 

In  1882,  Mr.  Byron  Bramwell,  of  Edinburgh,  in  his  work  on 
Diseases  of  the  Spinal  Cord,  made  the  following  important  sug- 
gestion in  regard  to  this  subject: 

"The  removal  of  extra-medullary  tumors  is  not  yet  a  recognized 
plan  of  treatment.  This  is  partly  owing  to  the  uncertainty  of  diag- 
nosis, and  partly  to  the  serious  nature  of  the  operation.  The  diffi- 
culties in  diagnosis  are  disappearing,  and,  thanks  to  antiseptic  surgery, 
we  can  now  conduct  operations  which  were  formerly  unjustifiable.  I 
would  advise  an  operation  in  any  case  in  which  the  symptoms  were 
original,  in  which  the  diagnosis  clearly  indicated  the  presence  of  a 
tumor,  in  which  there  was  no  evidence  of  malignant  disease,  in  which 

'  Chipault,  op.  cit. 
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the  exact  position  of  the  growth  could  be  localized,  and  in  which  a 
vigorous  anti  syphilitic  treatment  had  failed  to  produce  beneficial 
results." 

Other  neurolog;ists,  notably  Mr.  Govver.s,  expressed  the  same 
general  views;  but  the  strong  prejudice  existing  among  sur- 
geons against  the  operation  of  resection,  and  the  uncertainty  of 
diagnosis  on  the  part  of  the  neurologist,  combined  to  prevent 
operative  interference  in  such  cases,  patient  after  patient  perish- 
ing without  even  an  attempt  at  treatment. 

In  June,  1887,  Mr.  Victor  Horsley  operated  upon  a  case,  the 
symptoms  ot  which  had  begun  immediately  after  a  severe  traumatism 
in  1884,  and  were  thought  to  indicate  an  intercostal  neuralgia,  local- 
ized beneath  the  lower  part  of  the  left  scapula.  For  a  long  while  the 
pain  was  the  only  marked  symptom,  but  in  February  and  March,  1887, 
there  came  on  distinct  loss  of  power  in  both  legs,  and  by  June  the 
symptoms  were  those  characteristic  of  a  transverse  lesion  of  the  cord  a 
little  above  the  middle  of  the  dorsal  region. 

Mr.  Horsley  operated  very  much  after  the  method  employed  many 
years  previously  by  Gordon,  McDonnell,  Hutchinson,  and  others, 
trephining  the  laminae  of^  the  fifth  vertebra  after  having  first  cut  off 
the  fourth,  fifth,  and  sixth  dorsal  spines.  vYfter  the  removal  of  the 
trephine  button,  the  rest  of  the  laminae  of  the  fourth,  fifth,  and  sixth 
vertebrae  were  then  taken  out  by  means  of  the  bone-forceps  and  knife. 
The  dura  was  opened,  but  nothing  abnormal  was  discovered.  The 
third  and  seventh  laminae  were  then  removed,  and  finally  the  lamina 
of  the  second  dorsal  vertebra,  disclosing  an  oval-  or  almond-shaped 
tumor,  which  subsequently  proved  to  be  a  fibro-myxoma.  This  was 
easily  removed,  when  the  lateral  column  on  that  side  was  found  to  be 
so  notched  by  pressure  that  the  bottom  of  the  groove  nearly  reached 
to  the  middle  of  the  cord.  The  patient  made  an  excellent  and  fairly 
rapid  recovery,  and  one  year  later  was  able  to  do  a  day's  work  of  six- 
teen hours,  including  much  standing  and  walking  about. 

In  October,  1888,  I  operated  on  a  case  of  paraplegia  thought  to  be 
due  to  local  spinal  lesion,  possibly  to  a  tumor,  in  a  patient  of  Dr.  F. 
X.  Dercum's.  The  case  will  be  found  reported  very  fully  in  the 
Annals  of  Surgery  for  July,  1889.  Although  no  tumor  was  found,  the 
removal  of  peridural  connective  tissue  which  had  undergone  some 
thickening,  and  the  separation  of  sub-dural  adhesions  were  followed 
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by  very  marked  improvement  in  sensation  and  mobility,  which  im- 
provement has  gone  on  19  entire  recovery. 

On  December  25,  1887,  the  patient  was  attacked  with  severe  pains 
in  the  arms  and  shoulders,  burning  and  shooting  in  character,  and 
attended  by  pain  on  motion,  but  no  loss  of  power.  He  described  it 
as  rheumatism. 

Three  or  four  days  later,  however,  he  noticed  distinct  weakness  of 
the  thighs.  This  weakness  increased  and  spread  rapidly  down  the 
legs  to  the  feet,  and  upward  over  the  trunk  as  far  as  the  breast,  and, 
in  the  course  of  eight  days,  had  deepened  into  absolute  paralysis  of 
the  parts  involved,  including  both  sphincters.  At  the  same  time,  the 
paralyzed  parts  became  the  seat  of  profound  anaesthesia.  The  latter 
extended  up  to  the  level  of  the  nipples,  at  which  point  an  intense 
girdle-pain  made  its  appearance.  A  bedsore,  trophic  in  character, 
followed  in  time,  and  added  to  the  patient's  sufferings.  All  the 
reflexes  of  the  leg-,  both  deep  and  superficial,  became  exaggerated. 
Percussion  of  the  spine  elicited  pain  over  the  third  and  fourth  vertebrae, 
and  to  a  less  extent  over  the  fifth.  Flexion  and  torsion  of  the  trunk 
also  caused  pain  in  this  region,  while  slight  blows  upon  the  head  in 
the  direction  of  the  spinal  axis  gave  rise  to  frightful  exacerbations  of 
the  girdle-pain. 

For  upward  of  ten  months  this  man's  condition  had  grown  gradu- 
ally worse,  until  the  full  development  of  his  symptoms,  as  detailed, 
had  been  reached.  His  general  health  had  suffered  severely,  and 
certainly  the  prospect  of  recovery  was  anything  but  hopeful.  Internal 
therapeutics  had  been  exhausted,  and,  after  a  consultation  of  the 
neurological  staff,  it  was  decided  to  trephine  the  spine.  The  opera- 
tion was  regarded  as  exploratory  in  character,  though  the  symptoms 
pointed  directly  to  a  localized  affection  of  the  spine  or  of  its  imme- 
diate contents. 

The  fifth,  fourth,  third,  second,  and  first  dorsal  spines  and  laminae 
were  successively  removed,  and  the  exposed  dura,  which  seemed 
unusually  thickened  and  resistant,  was  incised  and  opened  for  a  dis- 
tance corresponding  to  the  length  of  the  wound.  The  dura  was  found 
to  be  very  adherent  to  the  subjacent  pia  mater  by  numerous  fine  bands 
of  new  connective  tissucj  especially  in  the  upper  angle  of  the  wound. 
These  adhesions  were  separated  with  some  little  difficulty.  The  cord 
was  then  cautiously  explored  with  the  finger,  but  nothing  further  was 
found.  The  subsequent  surgical  progress  of  the  rase  was  all  that 
could  be  desired. 
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A  few  hours  after  the  operation,  the  effect  of  the  ansestheticf  having 
entirely  passed  off,  the  patient  stated  that  the  girdle-pain  had  entirely 
disappeared ;  nor  did  it  at  any  subsequent  time  return.  On  the  fol- 
lowing day  there  was  a  distinct,  though  very  slight,  return  of  sensation 
in  the  feet,  and  this  steadily  increased  day  by  day.  Erfors  of  location 
as  regarded  the  level  of  the  impression,  and  allochiria,  were  present 
and  quite  persistent.  On  the  sixth  day  a  barely  discernible  voluntary 
movement  of  the  toes  of  the  right  foot  was  observed.  Little  by  little  a 
return  of  voluntary  motion  was  obtained,  until  some  two  months  later, 
when  he  could  distinctly  move  the  feet  and  the  muscles  of  the  thighs. 
Sensation,  too,  steadily  improved,  allochiria  disappearing,  a  few 
errors  of  location  being  made.  In  addition,  the  bedsore  had  promptly 
healed,  and  some  slight  control  had  been  regained  over  the  sphincters. 
This  was  the  patient's  condition  up  to  April,  1889.  The  operation 
had  been  performed  October  17,  1888. 

During  the  months  of  May  and  June  the  gradual  and  gratifying 
return  of  spinal  functions  continued,  and  by  July  very  good  control 
of  the  urinary  sphincter  had  been  regained.  He  was  now  capable 
also  of  extending  and  flexing  the  legs  and  thighs  at  will,  and  a  little 
later  he  insisted  on  being  raised  to  the  sitting  posture.  About  this 
time  also  his  control  over  the  bowel  became  more  decided.  His 
improvement  continued  unabated  until  the  latter  part  of  August,  when 
he  had  the  temerity  to  attempt  a  few  steps  out  of  bed.  He  was,  how- 
ever, restrained  in  his  efforts  in  this  direction  for  some  time  longer, 
and  his  ambition  limited  to  sitting  "up  in  a  rolling-chair.  In  getting 
in  and  out  of  bed,  however,  he  showed  such  a  decided  return  of  power 
that  limited  efforts  at  walking  were  soon  permitted.  His  progress 
now  was  relatively  rapid,  and  he  soon  learned  to  walk  the  entire  length 
of  the  ward  with  the  aid  of  a  cane.  At  present  he  has  completely 
recovered,  and  is  now  out  of  the  hospital,  earning  his  living  by  manual 
labor.     (See  Figs.  2  and  3.') 

The  technique  of  Horsley  as  to  his  successful  case  of  spinal  tumor 
has  been  followed  in  three  other  cases,  once  with  success  by  Pescarole, 
who  removed  a  subdural  tumor  compressing  the  cord  from  the  second 
to  the  fifth  dorsal  vertebrae.  In  the  other  two  cases,  one,  also  of 
Horsley's,  died  of  shock.  Sonnenburg  operated  for  a  rapidly  develop- 
ing  sarcoma,    which    could    not    be    completely   removed.      Death 

1  "Annals  of  Surgery,"  July,  1889. 
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1  Fig.  2. 


Fig.  3. 


Posterior  view  of  patient,  showing 
cicatrix. 


Latei;il  view  ot  patient,  showinj;  ;ittitude- 
and  gait. 
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occurred  in  six  weeks.     Five  other  cases  of  trephining  for  tumor  are 
as  follows  :^ 

Reydellet  (^Dictionnaire  des  Sciences  Medicales,  vol.  xxxiii.,  p. 
564,  1 819)  exposed  the  cord  by  accident  during  the  removal  of  a 
hydatid  cyst.  The  patient  died  a  year  later,  as  a  result  of  suppuration 
developed  in  the  cyst.  Athol  Johnson  {Trans.  Path.  Soc,  London, 
1856-57,  vol.  viii.,  p.  16)  removed  from  a  child  of  ten  months  a  con- 
genital tumor,  which  proved  to  be  a  lipoma.  It  was  at  the  level  of 
the  first  sacral  vertebra.  A  portion  of  the  tumor  was  found  later  to 
be  within  the  dura.  This  was  not  touched.  The  patient  died  in  six 
weeks,  of  peritonitis.  Wright  (Thorburn,  op.  cit.^  removed  a  portion 
of  a  fibro-sarcoma  of  the* neck,  involving  the  brachial  plexus  and 
invading  the  spinal  canal.  The  tumor  lay  external  to  the  canal,  but 
appeared  to  communicate  with  it  by  a  diverticulum  penetrating  the 
third  intervertebral  foramen.  The  tumor  was  removed,  but  the 
operator  merely  curetted  this  tract.  There  was  some  improvement. 
Bardeleben  {Berlin  klin.  Woch.,  November  4  and  18,  1889,  Nos.  44 
and  46,  pp.  946  and  1004)  removed  a  tumor  adherent  to  the  seventh 
and  eighth  ribs  and  to  the  vertebral  arches,  between  which  it  pene- 
trated. This  portion  appears  to  have  been  left  undisturbed.  Death 
occurred  in  a  few  hours,  and  at  the  autopsy  a  nodule  was  found  lying 
upon  the  posterior  portion  of  the  dura  mater  and  compressing  the 
cord.  Abbe  has  reported  {N.  V.  Med.  Record^  1890,  vol.  xxxviii., 
pp.  85-92)  a  case  of  pressure  paralysis  from  extra-dural  sarcoma.  The 
operation  was  performed  after  the  symptoms  has  existed  for  eight 
months.  He  resected  the  arches  of  the  eighth,  ninth,  and  tenth 
dorsal  vertebrae,  and  completely  removed  the  tumor.  The  patient 
died  on  the  ninth  day. 

A  sixth  case,  reported  in  the  Neurolog.  Centralblatt,  by  Laquer,  was 
operated  on  by  Rehan  on  account  of  loss  of  sensation  in  the  lower 
extremities,  abolition  of  the  patellae  reflexes,  continuous  and  severe 
sacral  pain,  etc.  A  small  extra-dural  lymphangeioma  was  found, 
compressing  the  cauda  equina.  It  was  easily  removed.  Two  weeks 
later  all  pain  had  disappeared,  and  four  months  afterward  recovery 
was  almost  complete  {Med.  and  Surg.  Reporter,  September  12,  1891). 

Five  cases  of  intra-spinal  section  of  the  posterior  roots  of  the  spinal 
nerves  for  obstinate  neuralgia  have  been  reported.  i.  Those  of 
Abbe  are  summarized  as  follows :    a.   Intractable  brachial  neuralgia, 

1  Chipault,  op.  cit. 
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nerve-stretching,  amputation,  and,  finally,  intra-dural  division  of  the 
sixth,  seventh,  and  eighth  cervical  nerves ;  no  permanent  recovery. 
b.  Intractable  brachial  neuralgia  ;  intra-dural  division  of  the  posterior 
roots  of  the  sixth,  seventh,  and  eighth  cervical  and  first  dorsal  nerves  ; 
recovery;  improvement  (^Medical  Record,  1890,  vol.  xxxviii.  2,  pp. 
85-92).  2.  Bennett  reported  (^Lancet,  April  27,  1889,  i-  P-  839)  a 
case  in  which  he  had  divided  close  to  the  cord  the  posterior  roots  of 
the  first,  third,  fourth,  and  fifth  lumbar  pairs  and  first  and  second 
sacral  nerves.  The  spasms  from  which  the  patient  suffered  continued, 
but  the  violent  neuralgic  pains  disappeared.  The  man  died  in  fifteen 
days,  of  cerebral  hemorrhage.  3.  Horsley  has  reported  two  analogous 
cases  in  the  tract  of  the  eighth  and  ninth  dorsal  nerves.  The  pos- 
terior roots  of  these  two  nerves  were  divided.  There  was  slight 
improvement,  but  later  involvement  of  other  nerves.  The  second 
case  was  a  boy,  fifteen  years  of  age.  He  suffered  from  violent  pains, 
vasomotor  troubles,  and  atrophy  in  the  region  supplied  by  the  nerves 
coming  from  the  left  path  of  the  lower  third  of  the  cervical  enlarge- 
ment of  the  cord.  The  seventh  and  eighth  posterior  roots  were 
divided  on  the  left  side.  Cerebro-spinal  fluid  escaped  for  three  weeks. 
There  was  considerable  improvement.  Chipault  suggests  that  such 
operations  as  the  foregoing  can  only  be  applicable  to  cases  of  excep- 
tional gravity.  In  such  cases  their  advantages  are:  i,  to  limit  with 
certainty  the  route  of  an  ascending  neuritis;  2,  in  cases  of  difficult 
diagnosis  to  permit  of  the  exploration  of  the  vertebral  canal ;  and,  3,  to 
limit  the  section  to  the  posterior  neryes,  thus  avoiding  paralysis  of  the 
territory  innervated  by  the  anterior  nerves. 

We  may  now  consider  the  possible  indications  for  operation 
in  this  third  group  of  cases,  or  those  in  which  there  is  reason- 
able ground  for  suspecting  the  existence  of  a  removable  neo- 
plasm. Naturally,  this  group  will,  more  than  any  other,  try  the 
diagnostic  powers  of  both  surgeon  and  neurologist,  and  no  broad 
view  of  the  subject  can  be  taken  without  a  brief  enumeration  of 
the  various  sources  of  error.  This  will  lead  me  upon  ground 
properly  belonging  to  the  neurologist,  but  I  may  perhaps  be 
pardoned  if  I  give  a  brief  outline  of  the  general  diagnostic  points 
which  it  will  be  necessary  to  bear  in  mind  before  deciding  upon 
or  rejecting  operative  interference.  In  the  first  place,  it  will  be 
requisite  to  determine  whether  the  symptoms  are  due  to  pres- 
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sure  on  the  cord,  or  to  inflammatory  or  other  changes  involving 
primarily  the  structure  of  the  cord  itself.  If.  in  a  case  of  para- 
plegia, we  have  the  history  of  a  very  gradual  onset,  beginning 
with  pain  and  followed  first  by  motor  paralysis  and  then  by 
sensory  paralysis ;  the  symptoms  being  irregularly  unilateral ; 
the  pain  having  first  seemed  to  be  neuralgic  or  rheumatic,  and 
burning  or  shooting  in  character;  if  the  pain  and  anaesthesia  in 
the  lower  limbs  ascend  gradually  from  the  soles  of  the  feet 
toward  the  trunk;  and  if,  at  the  same  time,  there  is  a  constant 
dull  ache  in  a  distinct  segment  of  the  spinal  column,  accom- 
panied by  a  feeling  of  weakness  at  that  point,  much  heightened 
by  fatigue,  we  have  a  group  of  symptoms  pointing  strongly  in 
the  direction  of  a  neoplasm  In  addition,  it  would  be  found  that 
at  first  the  reflexes,  both  deep  and  superficial,  were  much  exag- 
gerated, becoming  gradually  lost  as  destruction  of  the  cord  with 
descending  degeneration  and  wasting  grew  more  marked,  the 
abolition  of  the  reflexes  beginning,  as  in  the  case  of  the  pain 
and  anaesthesia,  in  the  plantar  region  and  passing  gradually 
upward. 

Later  in  the  disease  we  have  the  development  of  spasms  with 
clonus,  most  marked  in  the  intra-dural  cases.  The  same  remark 
is  true  of  the  symptom  of  rigidity.  Local  nutrition  is  not 
usually  impaired;  tenderness  of  the  spine  on  percussion,  when 
it  occurs  in  the  dorsal  region,  appears  to  be  lower  than  the 
tumor  producing  it;  in  the  cervical  region,  according  to  Horsley, 
this  generalization  does  not  seem  to  hold  so  closely.  The  feel- 
ings of  stiffness  and  weakness  will  usually  be  found  to  corre- 
spond to  the  position  of  the  tumor.  Lateral  curvature  of  the 
spine  is  a  secondary  result  of  the  tonic  spasm  of  the  spinous 
muscles,  and  therefore  the  concavity  of  the  bend  is  on  the  same 
side  as  the  growth.  The  pupils  are  not  affected,  except  when 
the  cord  is  pressed  upon  above  the  level  of  the  second  dorsal 
nerve. 

The  age  of  the  patient,  judging  from  Mr.  Horsley's  tables, 
throws  but  little  light  upon  the  diagnosis  of  the  tumor,  as  we 
find  lipomata  occurring  at  an  average  age  of  two  and  a  half 
years,  sarcomata  at  eighteen  years,  echinococcus  at  thirty-four 
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years,  tubercle  at  thirty-nine  years,  scirrhus  and  myxoma  at 
forty-eight  and  fifty-three  years.  These  figures  apply  to  extra- 
dural growths.  In  the  case  of  intra-dural  growths  we  have 
tubercle  at  eighteen  and  a  half  years,  myxoma  at  forty-three 
years,  fibroma  at  forty-four  years,  sarcoma  at  forty-one  years, 
psammoma  at  fifty-one  years.  It  will  be  seen,  therefore,  that 
while  age  may  be  of  use  in  eliminating  certain  forms  of  growth 
— as,  for  example,  tubercle  in  intra-dural  growths  in  persons 
beyond  thirty  years — it  is  of  little  value  in  deciding  the  general 
question  as  to  the  presence  or  the  absence  of  a  neoplasm. 

This  sketch  of  the  principal  symptoms  makes  a  tolerably  dis- 
tinct clinical  picture,  but  one  which  is,  nevertheless,  liable  to 
great  variation,  and  therefore  difficult  to  differentiate  from  that 
of  certain  conditions  of  the  cord,  some  of  which  are  due  to 
causes  quite  beyond  the  reach  of  operation. 

The  chief  of  these,  with  the  most  obvious  diagnostic  points, 
are  as  follows : 

Spinal  Hemorrhage :  Intra-meduUary . — Onset  sudden  ;  history  of 
traumatism,  or  of  disease  associated  with  profound  blood-changes ; 
symptoms  bilateral ;  pain  in  back  ;  rapid  disappearance  of  reflexes 
connected  with  the  affected  segment ;  spasms  and  rigidity  and 
paralysis  appear  rapidly  ;  girdle  symptom  ;  bedsores ;  incontinence 
of  feces;  retention  of  urine  very  early  in  case;  rapid  course;  often 
fatal. 

Extra-medullary. — Pains  in  limbs,  spasm,  etc.,  more  marked; 
paralysis  supervenes  more  slowly ;  course  of  case  much  slower  and 
much  more  favorable.' 


1  "The  diagnostic  symptoms  of  meningeal  hemorrhage,  as  given  by  Gowers  and 
others,  and  according  to  my  own  experience,  are  as  follows  :  i,  sudden  and  violent  pain 
in  the  back,  less  or  more  diffused ;  2,  pain  along  the  course  of  the  nerves  passing  through 
the  membrane  near  the  extravasation  ;  3,  abnormal  sensations — tingling,  etc.,  and  hyper- 
aesthesia— referred  to  the  same  parts;  4,  spasm  involving  vertebral  and  other  muscles 
supplied  by  affected  nerves,  and  also  sometimes  the  muscles  supplied  by  the  cord  below 
the  seat  of  the  hemorrhage;  5,  sometimes  general  convulsive  movements;  6,  sometimes 
spasmodic  retention  of  the  urme ;  7,  consecutive  paralytic  symptoms,  but  not  usually 
complete  paralysis. 

"  Some  points  of  differential  diagnosis  between  meningeal  hemorrhage  and  extravasa- 
tion into  the  substance  of  the  cord  should  be  borne  in  mind.  Symptoms  of  irritation, 
such   as  pain,   hyperaesthesia,   parcesthesia,  and  spasm,  in    meningeal  hemorrhage,  are 
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Pachymeningitis  Externa,  from  Caries. — Common  cause,  caries  of 
vertebrae ;  family  history  of  phthisis,  scrofula,  or  tubercle ;  personal 
history  fair ;  patient  weak  and  feeble ;  usually  history  of  injury  also ; 
onset  slow ;  first  symptoms  often  rigidity  of  spine,  with  tenderness  on 
pressure  or  on  tapping  top  of  cranium,  or  on  flexion  or  rotation ;  muscu- 
lar palpitation  and  weakness,  rather  than  spasms  or  paralysis  ;  irregu- 
lar hectic  fever ;  characteristic  deformity ;  spinal  abscess ;  bladder 
and  rectum  rarely  affected  ;  emaciation. 

Chronic  transverse  myelitis.  Frequently  a  history  of  acute  myelitis  ; 
slow  in  onset ;  bilateral ;  first  symptom  apt  to  be  an  impairment  of 
motion,  ranging  from  paresis  to  absolute  paralysis ;  increased  reflexes ; 
ankle  clonus;  rigidity  common,  but  paresis,  contractions,  etc.,  more 
marked  than  paralysis ;  pain  in  back  and  girdle  symptom  common  ; 
anaesthesia  and  paraesthesia  proportionate  to  motor  paralysis ;  bladder 
and  rectum  not  greatly  involved  ;  slow  course. 

Primary  lateral  sclerosis,  or  spastic  paraplegia.  Often  attacks  robust 
adults  between  thirty  and  fifty  ;  slow  in  its  onset ;  bilateral ;  begins 
with  a  feeling  of  weight  and  weakness  in  lower  limbs,  preceded  by  a 
peculiar  and  characteristic  gait ;  spasm  chiefly  of  muscles  of  lower 

usually  immediate  or  very  early,  and  may  precede  paralysis,  which  is  commonly  not  com- 
plete. In  hemorrhage  into  the  substance  of  the  cord,  paralysis  may  be  very  complete  at 
first,  or  rapidly  become  so.  and  symptoms  of  irritation  may  be  very  largely  wanting. 
Hemorrhage  may,  and  not  infrequently  does,  involve  not  only  the  membranes,  but  also 
the  substances  of  the  cord,  giving  complex  symptoms."  (Chas.  K.  Mills:  "Spinal 
Localization,"  Therapeutic  Gazette,  May  15  and  June  15,  1889.) 

"  In  some  cases  of  intra-spinal  hemorrhage,  whether  primary  or  secondary,  trephining 
might  be  performed  in  two  places  in  order  to  make  sure  of  a  good  result — namely,  at  the 
supposed  seat  of  the  extravasation,  and  the  lowest  portion  of  the  lumbar  spine,  where,  as 
already  indicated,  much  of  the  extravasated  blood  would  gravitate.  Kronlein,  it  will  be 
remembered,  has  recommended  that  in  cases  of  cranial  meningeal  hemorrhage  two  tre- 
phinings  should  be  performed  if  one  is  not  successful,  and  several  cases  of  failure  in  tre- 
phining for  intra- cranial  hemorrhage  have  been  reported  which  would  have  been  success- 
ful had  the  second  operation  been  performed.  In  like  manner  two  trephinings  of  the 
spine,  or  a  single  trephining  at  the  lowest  possible  place  in  the  lumbar  region,  might 
prove  successful  where  failure  would  otherwise  result. 

"  The  somewhat  frequent  occurrence  of  spinal  hemorrhage  with  fracture  of  either 
body,  spines,  or  laminae  of  the  vertebra  must  not  be  overlooked.  The  diagnosis  of  the 
exact  height  of  the  lesion  and  the  decision  as  to  trephining  may  often  have  to  be  setded 
negatively  or  positively  through  a  consideration  of  the  question  of  the  probability  of  a 
double  lesion  in  cases  of  accident — namely,  both  fracture  and  hemorrhage.  The  frac- 
ture and  the  hemorrhage  may  be  situated  at  different  levels,  or,  if  the  hemorrhage 
occurs  primarily  at  the  seat  of  the  fracture,  it  may  find  its  way  down  the  canal."  (Chas. 
K.  Mills:  "  Spinal  Localization,"  Therapeutic  Gazette,  May  15  and  June  15,  1889.) 
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extremities ;  manipulation  of  those  limbs  throws  them  into  tonic 
spasm ;  paralysis  not  very  common  early ;  paresis  and  rigidity  are 
characteristic  symptoms,  together  with  arched  spine  during  peculiar 
locomotion. 

Hypertrophic  cervical  meningitis.  Symptoms  affect  chiefly  the  upper 
limbs,  with  upper  part  of  spine  and  thorax ;  bilateral ;  marked  pain 
and  rigidity,  involving  all  these  regions ;  paralysis  occurs  in  second 
stage,  and  affects  first  and  chiefly  arms,  shoulders,  etc.  ;  no  atrophy  of 
lower  extremities  ;  no  bedsores ;  no  bladder  or  rectal  trouble. 

The  following  table^  will  better  bring  out  the  points  of  con- 
trast : 

1  From  a  paper  by  the  writer,  "Annals  of  Surgery,"  July,  1889. 
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Having  decided  in  any  given  case  that  the  symptoms  are 
probably  due  to  tumor,  the  interesting  question  whether  it  is 
intra-meduUary  or  extra-medullary  will  still  remain  to  be  settled. 
The  best  general  guide  will  be  found  in  the  fact  that  the  symp- 
toms of  intra-medullary  growths  are  chiefly  those  of  motor  and 
sensory  impairment,  while  the  extra-medullary  growths  produce 
much  more  markedly  irritative  symptoms,  as,  for  example,  pain, 
spasms,  etc.  In  the  presence  of  a  paralysis  of  gradual  develop- 
ment, preceded  by  long-continued  signs  of  nerve-irritation,  and 
with  a  distinct  unilateral  element,  the  transference  of  paralysis 
from  one  to  the  other  limb  having  been  effected  slowly  and  after 
a  considerable  interval,  the  diagnosis  of  compression  of  the  cord 
by  some  cause  outside  of  its  own  structure  would  seem  war- 
ranted. Aneurism  might  be  excluded  in  the  absence  of  the 
characteristic  physical  signs  and  of  evidence  of  erosion  of  the 
spinal  column ;  gumma  would  be  accompanied  by  a  history  of 
syphilis,  would  often  be  associated  with  other  and  recognizable 
specific  lesions,  and  would  possibly  yield  to  the  use  of  iodide  of 
potassium ;  a  growth  (cancer  or  tubercle)  of  the  bodies  of  the 
vertebrae  themselves  usually  causes  a  perceptible  deformity.  By 
attention  to  the  points  which  I  have  mentioned,  a  reasonably 
correct  opinion  may  be  arrived  at,  but  I  would  strongly  advise 
that  in  no  case  should  the  surgeon  undertake  a  spinal  resection 
based  on  a  diagnosis  of  tumor  without  having  called  to  his  aid 
a  skilled  neurologist  and  carefully  studied  the  case  with  him. 
The  same  remark  applies  with  even  more  force  to  the  question 
of  localization.  The  broad  general  principles  long  applied  in 
cases  of  traumatism  are  of  course  equally  applicable  to  tumors, 
but  there  are  numerous  refinements  of  modern  diagnosis  which 
belong  especially  to  the  province  of  the  neurologist,  and  which 
are  of  vital  importance  in  selecting  the  site  of  operation  in  cases 
of  supposed  tumor.  Horsely's  experience  in  the  patient  of  Dr. 
Gowers  is  ample  evidence  of  the  unavoidable  uncertainty  as 
regards  the  particular  vertebra  or  vertebrae  to  be  attacked,  but 
there  is  every  prospect  that  these  diagnoses  will  become  more 
and  more  scientifically  exact  in  the  near  future.     In  the  mean- 
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while  I  would  refer  the  surgeon  who  desires  carefully  to  study 
for  himself  this  side  of  his  cases  to  the  articles  referred  to 
below. ^ 

Having  decided  that  the  probability  is  in  favor  of  the  existence 
of  a  tumor,  and  having  also  fixed  upon  its  probable  seat,  the 
surgeon  is  confronted  with  the  important  question  of  the  advisa- 
bility of  operation — in  other  words,  with  the  question  of  prog- 
nosis. 

All  the  evidence  which  we  now  have  points  to  extraordinary 
reparative  power  on  the  part  of  a  cord  which  has  simply  been 
suffering  from  compression,  and  to  an  almost  equally  remarkable 
tolerance  of  operative  interference.  The  material  for  finely 
differentiated  prognoses  can  hardly  yet  be  said  to  exist,  but  in 
a  general  way  it  is  safe  to  say  that  the  diagnosis  of  tumor  (if  it 
be  non-malignant)  carries  with  it  a  reasonably  favorable  prog- 
nosis, which  is  strengthened  if,  in  addition,  the  tumor  is  thought 
to  be  extra-medullary. 

As  a  result  of  the  above  considerations,  it  seems  to  me  proper 
to  conclude  that  every  case  of  focal  spinal  lesion  thought  to  de- 
pend on  a  tumor  and  not  distinctly  a  malignant  and  generalized 
disease,  should  be  regarded  as  amenable  to  operative  interfer- 
ence, no  matter  how  marked  or  how  long-continued  the  symp- 
toms of  pressure  may  be. 

D.  The  last  group  of  cases,  those  of  spinal  traumatism,  is 
extremely  interesting,  when  viewed  from  the  operative  stand- 
point.^ 

*  Seguin,  "  Localization  of  Spinal  Lesions"  (Pepper's  System  of  Medicine,  vol.  v., 
P-  n) ;  Starr,  "  Localization  of  Functions  of  the  Spinal  Cord"'  (.\merican  Journal  of 
Neurology  and  Psychology,  vol.  iii.,  1889) ;  Gowers,  Diseases  of  the  Nervous  System, 
vol.  i.,  p.  142  ;  Thorburii,  The  Medical  Chronicle,  April,  1889,  p.  i,  and  the  British  Medi- 
cal Journal,  December  22,  1888  ;  "  A  Contribution  to  the  Surgery  of  the  Spinal  Cord,  " 
1890;  Ranney,  The  Applied  Anatomy  of  the  Nervous  System,  p.  355;  Ross,  Diseases 
of  the  Nervous  System,  p.  356  ;  Charcot,  Localization  of  Cerebral  and  Spinal  Disease  ; 
Bramwell,  Diseases  of  the  Spinal  Cord :  Mills  and  Lloyd,  Pepper's  System  of  Medicine, 
vol.  V. ;  Mills,  "  Spinal  Localization"  (Therapeutic  Gazette,  May  15  and  June  15,  1889). 

*  Here  and  elsewhere  throughout  this  paper  I  have  used  freely  the  material  contained 
in  a  former  paper  of  my  own  on  the  same  subject,  adding  largely  to  it  and  bringing  the 
history  down  to  date.     (See  Annals  of  Surgery,  July,  1889.) 
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Operation  in  cases  of  injury  was  suggested  as  far  back  as  the  days 
of  Paulus  ^gineta,  who  taught  that  in  spinal  fracture  the  surgeon 
must,  if  possible,  attempt  to  extract  the  compressing  bone  by  incisions, 
having  first  warned  the  patient  of  his  danger  (Adam's  translation). 
Ambrose  Par6  in  the  presence  of  paralysis  made  a  like  recommenda- 
tion. Heister  advised  removal  of  any  fragment  that  pressed  on  the 
cord.  In  addition,  Hildanus,  Matz,  and  Vigaroux,  all  referred  to 
the  operation,  though  none  of  them  preferred  it,  while  Heine,  Roux, 
Holscher,  and  Dupuytren  each  removed  portions  of  the  vertebrae  for 
disease.  Malgaigne  says  Chopart  and  Desault  are  the  first  to  speak  of 
it  as  a  very  simple  thing  "  to  trepan  between  the  spinous  and  trans- 
verse processes,  to  give  issue  to  effused  fluids,  or  to  elevate  or  remove 
pieces  of  bone  which  may  wound  the  cord  ;"  but  it  is  not  recorded 
that  their  suggestions  bore  any  fruit,  and  a  long  interval  elapsed  with- 
out further  mention  of  the  subject.  Dr.  James,  in  his  Medicinal  Dic- 
tionary, London,  i745„said  (in  almost  the  same  language  employed 
by  Heister) : 

"If  the  spinal  marrow  is  wounded,  death  follows  inevitably. 
Though  as  it  may  seem  cruel  not  to  attempt  the  relief  of  one  under 
these  unhappy  circumstances,  the  surgeon  should  lay  the  injured  part 
bare  by  the  knife,  and  elevate  the  fragments,  which  press  upon  the 
medulla,  in  a  proper  manner;  then  let  him  cleanse  the  wound  thor- 
oughly and  apply  balsamic  medicines,  using  the  napkin  and  scapu- 
lary.  He  must  continue  this  until  the  wound  heals  or  the  patient 
dies." 

The  nearest  approach  to  a  formal  resection  of  the  spine  at  about 
this  date  was  the  operation  of  Louis  in  1762,  reported  in  the  Arch. 
Generates  de  Med.,  1836,  vol.  ii.,  p.  417,  and  performed  upon  M.  de 
Villedon,  captain  in  the  regiment  of  Vaubecourt,  who  was  paralyzed 
from  a  gunshot  wound  of  the  back,  received  at  the  battle  of  Amene- 
bourg.  Louis  and  Duplessis  consulted  on  the  third  or  fourth  day. 
They  withdrew  fragments  of  bone.  They  also  spoke  of  "  the  indica- 
tion for  the  trephine,  even  without  fracture,  to  give  exit  to  blood  or 
matter,  or  even  to  prevent  suppuration  in  some  cases  of  fracture." 
M.  Villedon  recovered  and  was  finally  able  to  walk.  Louis  concludes : 
"  Quoi  qu'il  en  soit,  c'est  une  victime  que  I'art  a  soustrait  a  une  mort 
certaine." 

The  formal  operation  for  the  removal  of  a  depressed  vertebral  arch 
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was,  however,  first  performed  by  the  younger  Cline,  in  the  spring  of 
1 81 4,  and,  though  unsuccessful,  showed  the  practicability  of  such  an 
operation ;  Cline  considered  (South's  Notes  to  Chelius's  Surgery) 
that  the  symptoms  sometimes  resulted  from  the  pressure  of  the  spinal 
cord  by  the  spinous  process  or  arch  of  the  displaced  vertebra,  either 
fractured  or  not,  a  condition  which  he  thought  analogous  to  that  of 
the  brain  when  a  piece  of  the  skull  is  driven  in  upon  it  and  causes 
symptoms  of  compression,  which  are  relieved  by  the  removal  of  the 
cause  of  the  compression.  With  this  notion  he  held  it  feasible  lo 
remove  the  compressing  vertebral  arch,  and  so  to  relieve  the  palsy. 
In  the  clinical  lecture  which  he  delivered  he  explained  the  reasons 
which  had  induced  him  to  perform  this  operation,  and  the  grounds 
upon  which  he  hoped  for  success. 

He  considered  that  in  fracture  with  displacement  of  the  vertebrae, 
which  compressed  the  spinal  cord,  this  great  nervous  cord  was  under 
precisely  the  same  circumstances  as  the  brain  when  pressed  by  fractured 
skull,  and  that  therefore,  as  the  elevation  of  the  pressing  bone  was 
indicated  in  the  latter  case,  and  often  effected  with  success,  so  was  it 
equally  called  for  in  the  former,  and  that  no  positive  reason  could 
exist  why  the  operation  should  not  be  successful,  provided  the  injury 
of  the  spinal  cord  itself  were  not  great,  a  condition  which,  as  regarded 
the  brain,  could  equally  forbid  operation,  or  render  its  success  im- 
probable or  impossible.  Before  undertaking  the  operation  of  cutting 
out  that  part  of  the  arch  of  the  vertebra  which  compressed  the  cord, 
Cline  proposed  to  himself  the  following  four  questions,  to  which  he 
gave  the  annexed  replies  :  i.  Will  the  patient  die  of  the  operation? 
Probably  he  will,  if  the  injury  be  severe.^  2.  If  the  cord  be  much 
hurt,  will  it  recover  its  functions  ?  This  is  unknown  ;  but  we  do  know 
that  if  a  nerve  be  divided  it  will  unite,  and  the  greater  part  of  the 
spinal  cord  may  be  divided  in  a  brute,  and  yet  the  animal  recover  ; 
in  proof  of  which  he  detailed  an  experiment  which  he  performed  on 
a  bitch.  3.  After  the  removal  of  the  arch  of  the  vertebra,  will  the 
spine  be  sufficiently  strong  to  support  the  body?  Probably  it  will  for 
ordinary  purposes,  though  the  patient  may  not  be  able  to  lift  heavy 
weights.     4.  Will  a  patient  recover  from  a  compound  fracture  of  the 

1  South  says  :  "I  do  not  exactly  understand  the  answer  given,  for  there  is  no  danger 
in  the  operation,  if  it  be  performed  with  care  ;  but  I  suspect  he  thought  the  exposure  of 
the  spinal  cord  might  hasten  inflammation,  and  so  death  might  more  quickly  result." 
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spine,  which,  by  the  performance  of  the  operation,  it  becomes?  The 
nearer  a  fracture  is  to  the  source  of  the  circulation,  and  the  less  compact, 
and  consequently  the  more  vascular  the  bone  is,  the  greater  is  the  prob- 
ability of  recovery.  Both  these  advantages  are  present  in  the  spine, 
and  therefore  favor  the  successful  issue  of  the  case.  He  added  that  the 
only  reasonable  objection  to  the  operation  of  trephining  the  spine  is, 
that  we  cannot,  previous  to  the  operation,  ascertain  whether  the  spinal 
cord  is  simply  compressed,  or  whether  it  is  partially  or  entirely  torn 
through,  or  whether  the  symptoms  of  compression  result  from  the 
effusion  of  blood  in  different  situations,  neither  of  which  indeed  can 
be  ascertained  after  the  vertebral  canal  has  been  opened,  unless  the 
sheath  be  rent. 

Cline's  operation,  although  his  patient  died,  attracted  great  atten- 
tion, and  for  a  time  its  propriety  was  vigorously  discussed.  An  earnest 
argument,  often  degenerating  into  bitter  and  virulent  personality,  was 
kept  up  for  many  years.  Sir  Astley  Cooper,  Benj.  Bell,  Tyrrell,  South, 
and  others,  indorsing  and  upholding  the  operation,  while  Sir  Charles 
Bell,  John  Bell,  Sir  Benj.  Brodie,  and  others,  violently  oppo.-ed  it.  The 
ollowing  quotations  give  an  idea  of  the  tone  of  a  portion  of  the  papers 
which  were  published  about  that  period.  Brodie  wrote  of  the  opera- 
tion that  "  even  under  the  most  auspicious  circumstances  it  must  be 
doubtful  whether  it  may  not  be  productive  of  harm  rather  than  of 
good  to  the  patient;"  while  Sir  Astley  Cooper  concludes  his  remarks 
on  the  subject  as  follows  :  "  Though  I  may  not  live  long  enough  to  see 
the  operation  frequently  performed,  I  have  no  doubt  that  it  will  occa- 
sionally be  performed  with  success.  There  is  no  reason  why  it  should 
not ;  and  he  who  says  that  it  ought  not  to  be  attempted  is  a  block- 
head." 

After  a  time,  however,  the  controversy  languished,  although  here 
and  there  a  solitary  operation,  almost  invariably  entirely  unsuccessful, 
was  recorded. 

Dr.  Alban  G.  Smith  reported  a  case  in  "which  portions  of  the  third 
dorsal  vertebra  were  removed  for  relief  of  paralysis  from  fracture.  At 
the  time  of  the  report  bedsores,  from  which  the  patient  had  pre- 
viously suffered,  had  healed,  and  there  was  return  of  sensation  {JVorih 
American^  Medical  and  Surgical  Journal,  July,    1829,  vol.  viii.,  pp. 

94-97)- 

In  the  British  and  Foreign  Medical  Revie^v  for  1838,  in  a  critique 
of  Sir   Charles    Bell's  Institutes  of  Surgery,   the  reviewer   quotes    a 
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successful  case,  in  which  the  operation  was  performed  by  a  Welsh  sur- 
geon by  the  name  of  Edwards,  resection  having  been  made  in  the 
lumbar  region.  Thecase,  however,  is  very  imperfectly  reported.  The 
cases  of  Tyrrell,  Barton,  Wickham,  Smith,  Rogers,  and  others,  were 
all  unfavorable,  and  Malgaigne,  after  having  reviewed  their  results, 
joined  the  ranks  of  the  opponents,  deciding  that  the  fatality  of  the 
recorded  cases  should  be  sufficient  to  deter  surgeons  from  so  grave  an 
operation.  He  believed  that  if  the  ordinary  methods  were  not  suffi- 
cient in  a  case  of  fracture  with  displacement,  we  might  try  to  act  on 
the  posterior  fragment  with  forceps  or  tenacula  to  draw  it  backward, 
but  that  "  the  extraction  or  trephining  of  the  arch  presents  itself  as  so 
desperate  a  resource  "  that  he  would  not  advise  any  one  to  adopt  it. 

Mayer  reports  a  case  of  parap'egia  following  injury,  in  which  he 
removed  a  portion  of  the  sixth  and  seventh  dorsal  vertebrae  with  some 
temporary  improvement,  but  followed  by  death  on  the  twenty-first 
day  with  all  the  symptoms  of  sepsis  {Journal  cier  Chirurgie  und Augen- 
heilkunde,  Berlin,  1848,  vol.  xxxviii.  pp.  162-200). 

In  1861,  Dr.  Hutchison,  of  Brooklyn,  published  {American  Medi- 
cal Times)  the  history  of  an  operation  for  fracture,  which  resulted  in 
death,  and  reviewed  the  histories  of  the  recorded  cases  up  to  that 
time.  He  did  not  arrive  at  any  general  conclusion  as  to  the  propriety 
of  surgical  interference. 

Dr.  A.  A.  Potter  reports  three  cases  of  operation  for  paral}'sis  fol- 
lowing fracture.  In  one  of  them  no  improvement  followed.  In 
another  death  resulted  in  four  days.  In  the  third,  in  which  there 
had  been  complete  paralysis  of  motion  and  sensation,  a  perfect  re- 
covery was  effected  {American  Medical  Times,  1863,  vol.  vi.,  pp. 
17,  18). 

Laugier  (Felizet,  Archiv.  Gen.  de  Med.,  October,  November,  and 
December,  1865),  on  the  fourth  day  after  a  fracture  of  the  spine, 
removed  the  eighth  dorsal  spinous  process,  which  was  broken,  and  tre- 
phined the  arch  of  the  ninth  dorsal  vertebra.  The  patient  died  on 
the  fifth  day  after  the  operation.  Fracture  of  the  body  of  the  eighth 
dorsal  and  comminuted  fracture  of  the  body  of  the  ninth  dorsal 
vertebra  were  found. 

In  1865  considerable  attention  was  again  drawn  to  the  operation  by 
Dr.  Robert  McDonnell,  who  reported  a  case  of  Dr.  Samuel  Gordon, 
in  which  trephining  of  the  twelfth  dorsal  vertebra  had  been  followed 
by  the  healing  of  a  bedsore,  the  disappearance  of  a  virulent  cystitis, 


174  WHITE, 

and  the  return  of  power  over  the  bladder  and  of  sensation  in  the 
rectum,  the  patient  being  still  alive,  but  unable  to  stand,  at  the  end 
of  five  months. 

Dr.  McDonnell  also  reported  a  fatal  case  of  his  own,  and  reviewed 
twenty-six  cases  of  trephining,  in  seven  of  which  life  was  preserved 
for  a  long  time.  He  called  attention  to  cases  of  temporary  paralysis 
from  pressure  by  pus,  in  which  the  cord  had  entirely  recovered,  and 
to  similar  ones  of  paralysis  from  wounds  of  the  spine,  followed  by 
recovery  on  the  withdrawal  of  the  foreign  body  which  was  causing  the 
compression. 

He  concluded  that  instances  of  fractures  of  portions  of  the  verte- 
brae, unaccompanied  by  fracture  or  displacement  of  the  body,  are  not 
very  infrequent,  being  lo  per  cent,  of  the  recorded  cases  which  he  was 
able  to  discover,  the  majority  of  them  occupying  the  cervical  or  upper 
dorsal  region. 

He  suggested  that  the  loss  of  reflex  movement  in  such  patients  might 
be  due  to  a  venous  congestion  of  the  cord  below  the  seat  of  injury, 
not  to  structural  change,  and  that  such  loss  is  therefore  an  additional 
indication  for  operation. 

He  thought  that  evidences  of  myelitis  or  meningitis,  the  girdle 
symptom,  formication,  cramps,  spasms,  fever,  etc.,  contra-indicated 
operation  ;  but  believed  that  the  softening  of  the  cord  under  pressure 
was  quite  different  from  ordinary  inflammatory  softening,  or  ''white 
softening,"  and  that  it  indicated  no  structural  change  from  which 
the  cord  could  not  recover. 

In  the  discusion  in  the  Royal  Medical  and  Chirurgical  Society 
{Medical  Times  and  Gazette,  December  9,  1865,  vol.  ii.,  pp.  639,  640) 
which  followed  the  reading  of  Dr.  Gordon's  paper,  Mr.  Alexander 
Shaw  called  attention  to  the  fact  that  in  this  successful  case  the  oper- 
ation was  not  performed  until  the  second  month  after  the  accident, 
during  which  time  the  vertebral  column  must  have  undergone  essential 
changes  ;  so  that,  if  the  bones  had  not  perfectly  united,  at  least  all 
the  adjacent  parts  must  have  become  consolidated  by  the  processes  of 
repair. 

"And,"  he  added,  "observations  show  that  when  patients  have 
passed  through  the  first  stages  of  the  accident,  and  have  lived  long 
enough  for  the  injured  parts  to  acquire  some  solidity  and  firmness, 
their  chances  of  surviving,  although  with  paraplegia  remaining,  are 
greatly  increased;  the  probable   reason  being  that,   as  they  can   be 
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moved    more    freely   in    bed,    and    their   positions   more   frequently 
changed,  the  bedsores  are  more  likely  to  be  cured." 

In  the  same  year  Felizet  {op.  cit.^  reviewed  twenty-six  cases,  and 
reached  the  following  conclusions:  i.  The  cause  of  death  after  frac- 
ture of  the  vertebrae  is  the  compression  or  continued  irritation  of  the 
spinal  cord.  2.  The  operation  should  not  be  held  responsible  for  the 
subsequent  symptoms,  as  they  are  equally  grave  in  cases  where  no 
interference  has  been  practised.  3.  Trephining,  on  the  contrary, 
conforms  to  physiological  conditions,  causes  almost  immediate  im- 
provement if  the  cord  were  not  completely  destroyed,  and  in  those 
cases  where  it  fails,  the  failure  is  almost  always  due  to  the  gravity  of 
the  traumatism  itself. 

In  1866,  Mr.  Jonathan  Hutchinson  {Clinical Lectures  atid  Reports 
of  the  London  Lfospital,  vol.  iii.,  p.  327)  considered  at  length  the 
conditions  usually  met  with  in  spinal  fractures  and  luxations,  with  the 
object  of  furnishing  conclusive  arguments  in  support  of  the  usual 
practice  at  the  London  Hospital,  of  abstaining  from  operative  inter- 
ference in  such  cases. 

He  asserted  that  a  great  many  cases  recover,  if  put  under  favorable 
circumstances  and  let  alone,  and  that  of  those  which  end  in  death, 
very  rarely  indeed  could  it  be  said,  after  post-mortem  examination, 
that  an  operation  could  by  the  barest  possibility  have  done  any  good. 
In  the  great  majority,  then,  since  it  could  have  done  no  good,  its 
effect  would  have  been  to  increase  the  patient's  sufferings  and  aggra- 
vate his  danger. 

With  regard  to  the  lesions  usually  met  with  in  the  post-mortem 
room,  he  made  the  following  assertions,  based  on  the  examination  of 
about  twenty  cases:  "  i.  Permanent  compression  of  the  cord,  or  of 
any  part  of  it,  is  a  very  rare  event.  From  my  experience  I  should 
not  think  that  permanent  displacement  to  any  material  degree  is  met 
with  once  in  ten  cases.  2.  As  might  be  expected  from  the  fact  that 
almost  all  the  more  serious  injuries  to  the  spinal  column  are  due  to 
indirect  violence  (bends),  the  fractures  of  the  laminae  are  of  little  con- 
sequence, and  never  cause  compression  of  the  cord.  In  almost  all 
our  cases  the  laminae,  spinous  processes,  etc.,  are  more  or  less  frac- 
tured, but  I  have  never  yet  seen  a  case  in  which  any  of  the  fragments 
were  in  contact  with  the  cord.  3.  Having  thus  denied  that  the  cord 
is  permanently  compressed,  either  by  the  bodies  or  the  laminae,  I  now 
extend  my  statement  to  extravasations  of  blood.     I  have  never  myself 
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seen  any  effusion  to  the  extent  of  possible  compression,  and  in  the 
majority  of  cases  there  is  little  or  none.  The  injury  is  a  crush,  and  is 
not  one  at  all  likely  to  cause  much  bleeding.  There  are  no  large  arte- 
ries to  be  injured.  4.  Instances  of  great  displacement  of  one  vertebra 
do  sometimes  occur.  They  are  exceptional,  however,  and  very  rarely 
of  a  kind  which  we  could  rectify  by  force  or  by  operation.  5.  The  cases 
in  which  during  life  there  is  evidence  of  considerable  displacement 
are  not  by  any  means  always  the  most  serious  ones.  The  irregularity, 
perceived  externally,  concerns  rather  the  spinous  and  transverse  pro- 
cesses than  the  bodies,  and  it  is  very  possible  that  they  may  have  been 
fractured  without  any  crush  of  the  cord  ;  and,  on  the  other  hand,  that 
the  bodies  may  have  been  displaced  for  a  moment,  allowing  complete 
crushing  of  the  cord,  and  yet  no  permanent  irregularity  may  have 
resulted.  In  justification  of  the  strong  opinion  I  have  already  ex- 
pressed against  operations  with  the  intention  to  elevate  depressed  por- 
tions of  bone,  I  must  say  a  few  words  more.  My  chief  reason  is  that 
by  doing  so  you  convert  a  simple  into  a  compound  fracture,  and  add  the 
risks  of  pycemia,  together  with  those  of  spinal  meningitis.  Then  I  urge 
that  depressions  of  bone  very  rarely  exist,  perhaps  not  one  in  twenty 
cases,  and  that  it  is  utterly  impossible  to  select  the  case." 

Mr.  Maunder  reports  the  case  of  a  man  aged  twenty-eight  who, 
having  paraplegia  as  a  result  of  an  injury,  was  operated  upon  nineteen 
days  later. 

The  spines  of  the  first  and  second  dorsal  vertebrae  were  cut  off,  and 
the  corresponding  laminae  removed  by  the  trephine  and  bone-forceps. 
The  patient  died  of  pyaemia  on  the  thirteenth  day.  At  the  autopsy, 
the  cord  was  found  to  be  "  pulped  "  opposite  the  lower  border  of  the 
seventh  cervical  vertebra  {London  Lancet,  1867,  i.  pp.  237,  238). 

In  1867,  Dr.  John  Ashhurst  reviewed  the  subject  up  to  that  date, 
publishing  a  table  of  twenty-six  cases,  many  of  which  were  included 
in  Dr.  Hutchison's  and  Dr.  McDonnell's  collections,  reviewed  their 
clinical  history,  said  that  there  was  not  in  fact  one  well-authenticated 
instance  of  recovery  from  spinal  resection,  and  concluded  that  in  no 
case  did  resection  or  trephining  offer  a  reasonable  prospect  of  improv- 
ing the  patient's  condition  ;  but  that,  on  the  contrary,  there  was 
reason  to  fear  that  they  increased  the  chances  of  fatal  termination. 

In  1869,  Mr.  Thomas  Nunneley,  in  an  address  on  "Surgery" 
before  the  British  Medical  Association,  again  brought  the  subject  to 
the  attention  of  the  profession.     He  said  that  while  the  great  majority 
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of  surgeons  had  had  an  unfavorable  opinion  of  the  operation  of  resec- 
tion of  the  spine  after  fracture  or  dislocation  with  symptoms  of  com- 
pression, and  while  for  many  years  it  seemed  to  have  been  almost 
forgotten,  yet  he  could  not  but  think  that  this  position  had  resulted 
more  from  submission  to  habit  or  to  traditional  authority  than  from 
a  due  consideration  of  the  subject.  He  reported  four  cases  of  his  own 
with  one  recovery,  reviewed  the  tables  of  McDonnell,  and  concluded 
that  out  of  thirty-three  cases  of  fractures  in  various  parts  of  the  spine, 
life  had  been  permanently  saved  in  three  and  considerably  prolonged 
in  three  others,  and  that  in  still  others  general  improvement  had 
resulted.  He  called  attention  to  the  fact  that  all  the  successful  cases 
were  most  unfavorable  at  the  time  of  the  operation,  and  should,  there- 
fore, not  be  compared  with  large  collections  of  injuries  to  the  spine, 
of  all  grades  of  severity.  His  general  conclusion,  therefore,  was  dis- 
dinctly  favorable  to  the  operation,  and  he  quoted  with  approval  ihe 
dictum  of  Sir  Astley  Cooper,  who,  more  than  once,  declared  that  if 
one  patient  out  of  one  hundred  could  be  saved  it  would  be  better 
than  could  be  hoped  for  from  Nature  alone.  During  the^same  year, 
however  (1869),  Mr.  LeGros  Clark,  in  a  lecture  on  "  Diseases  of  the 
Spinal  Cord  "  {British  Medical  Journal,  July  17,  vol.  ii.,  pp.  49-52), 
took  equally  strong  ground  against  the  operation.  His  argument  may 
be  summarized  as  follows  : 

The  end  proposed  in  an  operation  of  this  kind  is  to  remove  dis- 
placed bone  which  is  supposed  to  press  upon  or  irritate  the  cord.  But 
such  a  proceeding  is  most  likely  to  prove  abortive  from  the  inaccessi- 
bility of  the  displaced  bone,  fractures  of  the  arches  alone  being  very 
rare  except  from  direct  violence.  But  the  direct  violence  which  would 
suffice  to  fracture  the  arch  and  drive  the  spinous  process  into  the  cord, 
the  body  of  the  vertebra  remaining  unbroken,  must  almost  inevitably 
prove  hopelessly  destructive  to  the  nerve-tissue.  Again,  if  the  surgeon 
operate  early,  he  does  so  before  it  is  known  whether  the  injury  is  per- 
manent, a  fact  which  can  only  be  developed  by  time;  if  he  wait  he 
diminishes  his  chances  of  success.  If  he  does  operate,  he  converts  a 
simple  fracture  into  a  compound  fracture,  and  a  communication  is 
established  with  a  canal  having  the  most  delicate  and  susceptible 
relations,  and  which  must  be  liable  to  the  intrusion  of  the  products  of 
inflammation  during  such  period  as  the  patient  may  survive  the  effort 
to  repair  the  lesion.  If  the  cord  has  been  crushed,  and  the  operation 
has  been  consequently  useless,  probably  life  may  be  thereby  only  cur- 
Am  Surg  J2 
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tailed;  but  if  (as  must  be  presupposed  for  the  operation  to  have  a 
chance  of  success)  the  cord  be  not  crushed,  it  appears  that  the 
best  chance  for  the  patient's  recovery  is  merely  extinguished.  The 
operation  has  been  advocated  on  the  erroneous  hypothesis  that  the  spinal 
cord  can  be  compressed  without  serious  disintegration  of  its  texture.  J 
believe  this  is  scarcely  ever  the  case,  unless  such  pressure  result  from 
extravasation  of  blood,  a  condition  which,  if  it  could  be  ascertained, 
would  not  be  regarded  as  indicating  operation. 

The  only  supposable  form  of  spinal  surgery  which,  in  my  opinion, 
might  be  benefited  by  operation  is  a  fracture  of  the  vertebral  arch 
alone,  with  limited  depression,  or  the  recent  intrusion  of  a  spiculura 
of  bone  within  the  theca,  whereby  the  cord  is  pricked  and  irritated. 
But  where  are  these  cases  to  be  met  with,  and  how  are  they  to  be 
recognized  ?  I  fear  we  must  abandon  this  operation.  It  can  scarcely 
be  alleged  by  its  advocates  that,  if  unproductive  of  good,  it  is  harm- 
less. To  weaken  still  further  the  remaining  connections  of  a  broken 
spine,  to  convert  a  simple  into  a  compound  fracture,  to  expose  the 
sheath  of  the  cord,  and  possibly  the  cord  itself,  and  to  entail  the  risks 
attending  the  period  of  repair,  cannot  be  regarded  as  circumstances 
of  indifference. 

At  present,  with  every  disposition  to  regard  this  subject  impartially, 
and  to  give  their  due  weight  to  the  arguments  and  facts  which  have 
been  advanced  in  its  favor,  I  cannot  regard  trephining  the  spine  as 
brought  within  the  pale  of  the  justifiable  operations  in  surgery. 

In  1870,  M.  Brown-Sequard,  from  the  point  of  view  of  a  neurolo- 
gist, as  well  as  of  an  experimental  physiologist,  upheld  very  strongly 
the  theory  that  death  after  fracture  of  the  spine  is  usually  due  to  the 
effect  of  continued  irritation  of  the  cord  by  pieces  of  broken  bone, 
and  not  to  the  results  of  a  partial  or  complete  section  of  this  nervous 
centre  {Physiology  and  Pathology  of  the  Nervous  Centres.'). 

He  quoted  the  clinical  history  of  many  cases  to  prove  that  section, 
or  even  crushing  of  the  spinal  cord,  had  not  proved  fatal,  and  empha- 
sized the  fact  that  in  animals  death  is  rarely  caused  by  complete  sec- 
tion of  the  cord  in  the  dorsal  region,  while  they  die  as  quickly  and  as 
often  as  men  after  fracture  of  the  spine  if  the  broken  pieces  are  not 
removed.  He  further  called  attention  to  the  removal  of  the  body  of 
the  third  cervical  vertebra  by  an  Italian  surgeon  in  a  case  of  syphilitic 
caries,  to  another  analogous  case  also  operated  upon  by  an  Italian 
surgeon,  and  to  two  cases  of  cyst  in  the  spinal  canal  with  erosion  and 
expulsion  of  portions  of  the  vertebrae,  all  of  which  recovered. 
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He  believed  that,  as  the  result  of  his  investigations,  the  following 
conclusions  were  justifiable  :  i,  that  the  laying  bare  of  the  spinal  cord 
was  not  a  dangerous  operation ;  2,  that  death  after  a  fracture  of  the 
spine  is  usually  due  to  the  effects  of  pressure,  or  of  excitation  of  the 
spinal  cord,  and  is  not  the  result  of  a  partial  or  a  complete  section  of 
this  organ  ;  3,  that  reunion  may  take  place  after  a  wound  of  the  spinal 
cord,  so  that  its  lost  function  may  return  ;  4,  that  the  removal  of  some 
parts  of  the  vertebrae  may  be  followed  by  a  production  of  new  bone ; 
5,  that  the  cases  of  fracture  of  the  spine  in  which  the  trephine  has  been 
applied  show  the  usefulness  of  this  operation. 

In  spite  of  this  pronunciamento,  another  long  interval  ensued, 
with  very  few  reported  cases  which  I  have  been  able  to  discover 
of  resection  of  the  spine  in  case  of  injury.  Two  cases  in  1870, 
operated  on  by  Cheever,  of  Boston,  both  resulted  fatally,  as  did 
one  operated  on  by  E.  R.  Willard  in  1871,  and  one  by  Lucke 
in  1880.  Stemen,  of  Indiana,  in  1883,  reported  three  cases — 
one  relieved,  one  not  benefited,  one  fatal  in  eight  days. 

In  1884,  Dr.  John  A.  Lidell,  in  the  article  on  "Injuries  of  the 
Back,"  in  volume  iv.  of  the  International  Encyclopcsdia  of  Sur- 
gery, quoted  Ashhurst's  statistics,  and  recorded  the  statement 
of  Professor  Eve,  of  Nashville,  to  the  effect  that  the  operation  of 
resection  of  the  dorsal  vertebrae  is  "  one  of  the  most  difficult  in 
surgery,  if  not  impracticable,"  and  concluded  that  the  operation 
of  resection  or  trephining  the  vertebrae  is  unjustifiable,  because 
it  does  not  offer  a  reasonable  prospect  of  improving  the  patient's 
condition  in  any  case,  while,  on  the  other  hand,  there  is  always 
reason  to  fear  that  it  may  increase  the  chances  of  a  fatal  termi- 
nation. 

In  September,  1884,  Dr.  Halstead,  of  New  York,  operated  at  the 
Roosevelt  Hospital  on  a  patient  who,  three  days  previously,  had  suf- 
fered a  fracture  of  the  spine  of  the  twelfth  dorsal  vertebra,  with  rota- 
tion and  forward  luxation  of  the  body  of  the  same  vertebra  and  fracture 
of  the  right  transverse  process  of  the  first  lumbar.  The  displacement 
was  reduced  with  the  help  of  Langenbeck's  hook,  but  the  patient  died 
seventeen  hours  later  (^Medical  News,  January  3,  1885). 

In  November,   1884,  Dr.  Pinkerton,  acting   as   house-surgeon  for 
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Dr.  E.  L.  Keyes,  removed  the  spinous  process  and  lamina  of  the 
twelfth  dorsal  vertebra,  which  had  been  fractured  four  days  previously. 
The  patient  died  five  days  later  {Ihid.^. 

In  February,  1885,  Mr.  William  Macewen  {British  Medical  Journal, 
August  II,  1888)  operated  in  the  case  of  a  man  who,  six  or  eight 
weeks  previously,  had  had  a  severe  injury  to  the  spine  at  the  level  of 
the  lower  dorsal  vertebrae.  He  had  absolute  motor  paralysis,  incon- 
tinence, hyperaesthesia  followed  by  anaesthesia,  rapid  muscular  atrophy, 
cystitis,  bedsores,  pyrexia,  etc.  Resection  was  performed.  The  arch 
of  the  twelfth  dorsal  was  found  fractured  and  depressed.  A  connective- 
tissue  tumor  between  it  and  the  theca  was  removed,  as  well  as  the 
laminae  involved.  The  patient  made  a  good  recovery,  and  a  year 
later  could  walk  about  with  ease  and  without  support. 

In  1886,  Dr.  Robert  T.  Morris  reported  [^Annals  of  Surgery, 
June,  1886)  the  case  of  a  patient  who,  as  the  result  of  a  fall  upon  the 
head,  had  complete  paraplegia,  with  loss  of  sensation  and  of  motion 
at  nearly  all  points  below  the  neck.  Two  years  and  three  months 
after  the  accident  the  laminae  and  spinous  processes  of  the  seventh  cer- 
vical vertebra  and  the  spinous  process  of  the  sixth  cervical  vertebra 
were  removed.  The  patient  lived  ten  months,  but  was  not  materially 
improved.  At  the  autopsy  very  extensive  disease  of  the  cord  itself 
in  the  neighborhood  of  the  injury  was  found.  The  membranes  were 
thick  and  firmly  adherent  to  each  other  and  to  the  vertebrae. 

In  1886,  Dr.  Carl  Lauenstein,  of  Hamburg,  reported  {Centralblatt 
f.  Chirurgie,  No.  51,  1886;  London  Medical  Record,  March  15,  1887) 
the  case  of  a  patient  who,  five  weeks  before  coming  under  observation, 
had  had  a  fall  of  forty  feet.  This  was  followed  by  paraplegia,  incon- 
tinence of  urine  and  feces,  trophic  changes,  etc.  There  was  a  pro- 
jection in  the  dorso-lumbar  region,  most  prominent  over  the  spine  of 
the  last  dorsal.  The  use  of  a  plaster  jacket  had  failed  to  give  relief. 
The  arches  of  the  last  dorsal  and  first  lumbar  vertebrae  were  removed 
by  means  of  a  chisel. 

Six  months  later  the  patient  was  able  to  walk,  the  incontinence  had 
diappeared,  and  he  was  reported  as  quite  recovered. 

With  the  view  of  deciding  the  question  whether  such  improvement 
as  had  resulted  in  this  case  could  possibly  be  attained  without  the  per- 
formance of  a  surgical  operation,  Lauenstein  reviewed  the  published 
reports  of  similar  cases,  and  studied  especially  the  statements  referring 
to  paralysis  of  the  bladder.  The  relief  of  this  condition,  he  states,  is 
a  point  of  much  importance,  for,  with  the  exception  of  bedsores,  which 
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usually  occur  in  such  cases,  cystitis  is,  undoubtedly,  the  most  formid- 
able of  all  the  secondary  symptoms.  Of  fifty-three  cases  of  so-called 
cure  of  fracture  of  the  spine,  collected  by  Gurlt  in  his  work  on  frac- 
tures, there  are  fifteen  instances  of  spontaneous  restoration  of  the  func- 
tions of  the  bladder  and  rectum.  The  shortest  interval  between  the 
date  of  the  accident  and  that  of  complete  restoration  of  the  functions 
of  these  organs  was  a  few  hours,  and  the  longest  interval  eight  weeks. 

In  not  one  of  six  cases  of  fracture  of  the  spine  with  paralysis  of  the 
bladder,  treated  by  Lauenstein  during  the  last  six  years,  was  any 
spontaneous  improvement  observed  in  this  latter  condition  after  long 
intervals.  It  is  concluded  from  these  returns  that  when,  in  cases  of 
compression  of  the  cord  from  fracture  of  the  spine,  the  functions  of 
the  bladder  and  rectum  are  restored,  this  restoration  usually  takes 
place  after  a  brief  interval,  and  that  if  no  improvement  has  taken 
place  in  the  course  of  ten  weeks,  any  subsequent  spontaneous  change 
for  the  better  in  the  condition  of  the  bladder  can  hardly  be  antici- 
pated. In  the  case  reported  by  Dr.  Lauenstein  the  bladder  symptoms 
just  before  the  operation  were  increasing  in  severity. 

Since  the  introduction  of  the  antiseptic  method  into  practical  sur- 
gery, two  other  instances  in  addition  to  Macewen's  and  Morris's  cases, 
had  been  reported  up  to  this  date  (1887)  of  operative  interference  for 
the  relief  of  paralysis  from  injury  to  the  spine. 

The  first  of  these,  reported  by  Maydl,  from  the  hospital  practice  of 
Albert,  was  a  case  of  resection  of  the  ninth  and  tenth  dorsal  vertebrae 
for  paralysis  following  fracture.  The  dura  was  opened,  but  nothing 
abnormal  was  seen.  The  cord  was,  however,  compressed  from  the 
upper  border  of  the  tenth  to  that  of  the  ninth  vertebra,  partly  through 
the  fracture  of  the  body  and  partly  through  a  bilateral  luxation  between 
these  two  vertebrae.  The  patient  recovered  from  the  operation,  but  was 
not  improved  {Wienermed.  Presse,  1884,  vol.  xxv.,  pp.  1336-1340). 

In  the  second  case,  reported  by  Lucke,  the  operation  was  performed 
two  days  after  an  injury  to  the  spine,  which  was  found  to  consist  in 
fracture  with  crushing  of  the  corresponding  part  of  the  cord.  This 
patient  also  recovered  from  the  operation,  but  died  nine  months  later 
from  marasmus,  and  without  any  but  very  slight  improvement  having 
been  observed  in  the  condition  of  the  paralyzed  limbs.  In  six  only 
of  thirty-one  cases  collected  by  Werner  of  operation  performed  on 
fractured  spine  in  the  pre-antiseptic  era  did  the  patients  recover  from 
the  effects  of  the  operations.  These  results,  however,  Lauenstein  held, 
cannot  be  brought  forward  to  discredit  the  operation  of  trephining 
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the  spine,  since  sufficient  care  was  not  taken  in  their  selection  ;  and 
the  treatment  was  applied  in  instances  both  of  recent  and  of  old 
injury,  and  even  of  complete  crushing  of  the  cord. 

Lauenstein  would  not  operate  in  a  case  of  recent  injury  to  the  spine, 
as  it  is  well  known  that  occasionally  in  such  instances  the  symptoms 
of  paralysis  disappear  spontaneously  in  the  course  of  a  few  weeks. 

Severeneau  reports  a  case  of  shot-wound  of  the  back  with  fracture 
of  the  second  dorsal  vertebra,  paralysis  of  all  four  extremities  and  of 
the  bladder  and  rectum.  The  ball  was  recognized  with  the  help  of 
an  electrical  apparatus  and  was  extracted.  Paralysis  disappeared,  and 
the  patient  extirely  recovered  (^Archiv  filr  klin.  Chirurgie,  1888,  vol. 
xxxvii.,  pp.  664,  665). 

Dr.  J.  Ewing  Mears,  in  a  case  of  fracture  of  the  body  of  the  first 
lumbar  vertebra,  with  dislocation,  removed  the  left  lamina  and  articu- 
lating process  of  that  vertebra.  About  two  months  later  motion 
returned  in  the  left  lower  extremity.  There  was  slight  general 
improvement  (J^fedical  News,  December  22,  1888). 

In  the  Edinburgh  Medical  Journal  for  March,  1889,  Mr.  John 
Duncan  reports  three  cases  of  fracture  of  the  spine  with  paralysis 
which  were  operated  upon  by  removal  of  the  laminge  of  the  broken 
vertebrae.  One  case  died  on  the  following  day ;  the  others  recovered 
from  the  operation,  but  were  unimproved. 

Horsley,  in  a  foot-note  to  his  paper  on  the  case  of  spinal  tumor, 
says  he  has  operated  on  a  case  of  fracture,  and  that  the  wound  healed 
rapidly,  but  gives  no  other  details.  In  the  paper  itself  he  also  men- 
tions a  most  interesting  case  of  operation  for  paralysis  following  frac- 
ture, in  which  the  wound  healed  rapidly,  as  did  a  large  bedsore. 
There  was  but  little  general  improvement. 

It  was  found  in  this  case  that  the  spinous  process  of  the  eleventh 
dorsal  vertebra  was  jammed  forward  between  the  tenth  and  twelfth, 
and  also  that  there  was  backward  compression  of  the  cord  against  the 
lamina  of  the  tenth  vertebra.  These  were  removed.  Mr.  Horsley 
makes  the  following  remarks  apropos  of  these  cases,  and  with  reference 
to  the  dictum  that  when  there  is  evidence  that  the  cord  has  been 
severely  jammed  or  compressed  at  the  time  of  accident,  an  operation 
is  contra-indicated  : 

"  In  this  case  no  doubt  the  spinal  cord  was  momentarily  jammed  at 
the  time  of  the  accident  so  severely  as  to  practically — /.  e. ,  function- 
ally— divide  it.  Though  laminge  were  found  compressing  it  at  the 
time  of  the  operation,  nevertheless  they  did  not  do  it  so  severely  as 
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to  thereby  alone  cause  the  excessive  degree  of  the  symptoms,  therefore 
it  would  seem  that  the  cord,  as  suggested,  must  have  been  compressed 
at  the  time  of  the  accident.  Now,  this  is  just  a  case  in  which,  if  any 
attention  had  been  paid  to  the  ruling  before  quoted,  the  patient's  life 
would  have  been  lost,  and  indeed  it  must  be  obvious  that,  considering 
the  necessarily  small  amount  of  information  on  this  subject,  it  should 
be  our  duty  to  operate  in  every  case,  since  we  may  possibly  do  some 
good,  and  certainly,  if  proper  antiseptic  precautions  be  taken,  we  can, 
to  use  Mr.  Erichsen's  words,  do  no  harm. 

"  This  question  of  the  damage  to  the  spinal  cord  not  appearing  to 
discount  the  possible  benefit  of  surgical  interference  so  much  as  has 
been  hitherto  expected,  gains  additional  illustration  from  the  case 
which  forms  the  subject  of  this  paper,  since  nothing  could  well  have 
appeared  more  hopeless  than  the  indentation  of  the  spinal  cord  pro- 
duced by  the  tumor.  This  indentation  appeared  to  divide  the  lateral 
column  completely,  and  yet,  owing  doubtless  to  the  gradual  character 
of  the  compression,  the  restoration  of  motor  and  sensory  function  has 
been  complete.  I  would  repeat,  therefore,  that,  so  far  from  its  being 
unjustifiable  to  operate  on  the  spine  owing  to  the  possibility  of  the 
cord  being  hopelessly  damaged,  it  seems  to  me  to  be  criminal  not  to 
o^^erate." 

Mr.  Ernest  Hart  reports  {British  Medical  Journal,  March  23,  1S89) 
a  case  of  Pean's  in  which  paraplegia,  retention  of  urine,  etc.,  followed 
a  severe  contused  wound  of  the  mid-dorsal  region  caused  by  the  bite 
of  a  horse.  The  spinous  processes  of  the  seventh  and  eighth  dorsal 
vertebrae  were  not  to  be  felt.  Pean  removed  by  operation  the  frag- 
ments of  these  processes,  and  of  the  corresponding  laminae  which  had 
pierced  the  membrane  and  entered  the  substance  of  the  cord  itself. 
He  resected  the  irregular  ragged  fragments  of  the  transverse  processes. 
Mr.  Hart  reports  that  the  operation  was  completed  without  complica- 
tion, and  that  "the  patient  is  now  restored  to  almost  his  ordinary 
condition." 

Mr.  Herbert  Allingham  reports  (^British  Medical  Journal,  April  13, 
1889,  p.  838)  two  cases  of  fracture  of  the  spine  treated  by  trephining. 
In  one  there  was  fracture  with  depression  of  the  laminae  of  the  sixth 
dorsal  vertebra ;  the  spines  and  laminae  of  the  fifth,  sixth,  and  seventh 
were  removed.  The  wound  healed  in  ten  days.  The  symptoms  of 
ascending  changes  were  checked.  Improvement  to  some  extent 
occurred. 

In  the  second  case  the  spines  and  laminae  of  the  third,  fourth,  fifth. 
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and  sixth  dorsal  vertebrae  were  removed  ;  the  wound  healed  in  a  fort- 
night. No  mention  of  the  subsequent  course  of  the  case  is  made 
except  the  fact  that  the  woman  died  seven  weeks  later,  and  that  the 
cord  was  found  almost  divided. 

Dr.  Robert  Dawbarn  has  reported  {New  York  Medical  Journal, 
1889,  vol.  xlix.,  p.  711)  a  case  of  paralysis  following  fracture  at  the 
dorso-lurabar  junction  in  which  he  operated,  finding  depression  of  the 
lamina  of  the  eleventh  dorsal  vertebra  and  a  fracture  of  the  body  of 
the  twelfth  dorsal  vertebra,  which  had  in  part  been  thrown  backward. 
The  depressed  lamina  was  firm.ly  adherent  to  the  theca,  and  on  remov- 
ing it  it  was  necessary  to  saw  and  to  elevate  the  posterior  arch  of  the 
tenth  dorsal  vertebra.  The  cord  was  found  in  the  shape  of  a  distinct 
knuckle  making  an  angle  of  fifteen  degrees,  its  apex  pointing  back- 
ward and  lying  immediately  below  the  depressed  arch.  The  tenth, 
eleventh,  and  twelfth  arches  and  laminae  were  removed.  The  dura 
was  not  opened.  Ten  weeks  after  the  operation  all  motion  and  reflexes 
were  still  absent.  The  muscular  sense  was  improved.  The  power  of 
the  bladder  was  markedly  increased.  The  rectal  sphincter  was  regain- 
ing strength.  Pain  upon  motion  had  largely  disappeared.  The 
temperature  of  the  legs  had  much  improved.^ 

Dr.  J.  E.  Richardson  reports  {Brooklyn  Medical  Journal,  1889,  vol. 
iii.,  pp.  401-416)  the  case  of  a  man,  aged  twenty  two  years,  who  had 
a  swelling  upon  the  back  of  the  neck,  extending  from  the  third  to  the 
seventh  cervical  vertebra.  There  was  stiffness  of  the  neck,  with  limited 
movement  of  the  head  and  pain  on  pressure  over  the  cervical  spine. 
After  this  had  lasted  for  about  ten  months  he  began  to  complain  of 
numbness  of  the  hands,  and  paresis  of  the  sphincters  of  the  bladder 
and  rectum  and  of  the  lower  extremity,  which  finally  increased  to 
almost  absolute  paralysis  of  both  upper  and  lower  limbs.     As  soon  as 

^  Dr.  Dawbarn  thinks  that  we  may  now  advance  the  following  statements  as  a  rule  of 
practice :  "  Whenever,  following  traumatism,  even  a  slight  abrupt  irregularity  of  the  spinal 
column  is  observed  to  coexist  with  paraplegia  from  this  level,  a  cutting  operation  is  indi- 
cated to  determine  whether  the  paralysis  is  not,  by  bony  pressure,  made  incapable  of 
spontaneous  relief. 

"  This  operation  should  be  deferred  no  longer  than  recovery  from  the  original  shock  of 
the  injury  demands.  If  needed  at  all,  it  is  needed  early ;  and  we  make  a  mistake  if,  as 
in  my  case,  we  wait  until  electricity  and  time  have  alike  proved  futile  before  attempting 
what  I  may  call  exploratory  resection.  It  will  be  the  easier  by  far  to  the  surgeon  at  this 
early  stage,  and  the  safer  for  the  patient ;  at  least  when  the  obvious  displacement  is  due 
to  a  broken  posterior  arch,  as  then  comparatively  little  bony  section  would  be  needed, 
the  fragments  not  having  become  consolidated  by  bony  union  in  their  false  position." 
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the  patient  was  anaesthetized,  the  tumor  over  the  neck  instantly  dis- 
appeared, and  it  could  then  be  seen  that  it  was  caused  by  the  contrac- 
tion of  the  muscles  of  the  neck  in  their  endeavor  to  hold  the  head 
and  neck  erect. 

An  incision  was  made  extending  from  the  occipital  protuberance  to 
near  the  spine  of  the  seventh  cervical  vertebra,  and,  dissecting  down 
to  the  spinous  processes,  the  lamina  of  the  fifth  cervical  vertebra  was 
removed  with  the  trephine.  The  cord  was  then  distinctly  seen.  It 
was  supposed  that  there  might  be  an  accumulation  of  pus  within  the 
spinal  canal,  the  evacuation  of  which  would  remove  the  pressure.  It 
was  found,  however,  that  none  existed,  and  it  was  decided  to  do  noth- 
ing further.  The  operation  was  performed  antiseptically,  and  the 
wound  washed  out  with  a  solution  of  bichloride,  i  to  2000 ;  a  drain- 
age-tube was  inserted  into  the  wound,  and  the  latter  then  closed  and 
dressed.  There  was  decided  improvement  in  sensation  immediately 
after  the  operation,  but  death  occurred  four  days  later. 

Passed  Assistant  Surgeon  S.  T.  Armstrong  reports  {Reports  of  the 
U.  S.  Marine-Hospital  Setvice,  1889,  pp.  271,  272)  a  case  of  fracture 
following  extreme  flexion  in  which  there  were  complete  paralysis, 
bedsores,  hectic,  etc.  On  October  8th  the  patient  was  chloroformed, 
and  resection  of  the  vertebrae  was  made.  An  incision  was  made  over 
the  spines  of  the  last  dorsal  and  first  lumbar  vertebrae,  the  muscular 
mass  dissected  away,  and  the  spines  of  the  twelfth  dorsal  and  first 
lumbar  vertebrae  removed,  exposing  the  canal.  The  membranes  of 
the  cord  appeared  normal,  the  cord  itself  being  atrophied,  and  there 
was  no  septic  fluid  in  the  canal.  The  anaesthetic  was  discontinued 
during  the  operation,  and,  as  there  was  anaesthesia  of  the  tissues,  the 
operation  was  completed  without  chloroform.  There  was  a  "  percep- 
tible angling"  of  the  vertebral  column,  but  no  pressure  was  exerted 
on  the  cord.  The  wound  was  accordingly  dressed  antiseptically, 
further  operative  interference  not  being  indicated. 

No  improvement  in  sensation  or  motion  followed  the  operation. 
The  hectic  fever  caused  by  the  large  granulating  and  suppurating  sores 
produced  by  the  vasomotor  paralysis  continued.  The  patient  died 
October  15th.  The  autopsy  showed  septic  abscesses  in  various  places, 
and  the  following  condition  of  the  spine  itself.  On  removing  the 
vertebral  column  a  fracture  of  the  body  of  the  third  dorsal  vertebra 
was  found,  almost  the  entire  right  half  of  the  body  being  absorbed. 
There  was  also  a  fracture  of  the  anterior  superior  edge  of  the  body  of 
the  twelfth  dorsal  vertebra.     No  fracture  of  other  bones. 
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In  this  case  the  operation  was  of  no  benefit,  for  the  pressure  on  the 
cord  in  the  region  of  the  twelfth  dorsal  vertebra  was  demonstrated  as 
of  small  consequence.  The  fracture  of  the  third  dorsal  was  unrecog- 
nized during  life.  At  the  necropsy  no  pressure  of  the  cord  was  found 
at  this  site.  The  large  ulcerating  surfaces  offered  an  excellent  oppor- 
tunity for  septic  infection,  and  it  was  impossible  to  heal  them  on 
account  of  the  trophic  disturbance. 

Dr.  James  Bell  reports  (^Montreal  Med.  Journal,  1889,  vol.  xix.,  pp. 
911-913)  the  case  of  a  man,  aged  forty  years,  who,  as  the  result  of  a 
fall,  had  complete  paralysis  below  the  arms  and  partial  paralysis  of 
these  extremities.  Resection  of  the  laminae  of  the  fifth  and  sixth  cer- 
vical vertebrae  was  practised,  and  the  dura  mater  was  picked  up  and 
incised ;  a  considerable  quantity  of  a  reddish  cerebro-spinal  fluid 
escaped  \  the  cord  looked  normal  on  its  surface ;  no  evidence  of  trau- 
matism was  to  be  seen.  The  patient  made  a  good  recovery  from  the 
operation,  but  died  suddenly  three  days  later.  Post-mortem  examina- 
tion showed  a  portion  of  the  cord,  about  three-quarters  of  an  inch 
long,  opposite  the  sixth  cervical  vertebra,  soft  to  the  touch.  No  dis- 
loi  ation  of  the  bodies  of  the  vertebrae,  and  no  separation  of  the 
posterior  ligament. 

In  another  case  Dr.  Bell  resected  the  lower  cervical  vertebrae  in  a 
case  of  paraplegia  after  accident,  and  found  one  inch  of  the  cord 
substance  very  badly  crushed.  The  operation  was  therefore  termi- 
nated. The  patient  recovered  from  it,  but  died  comatose  three  days 
later  from  respiratory  failure. 

Dr.  N.  P.  Dandridge  has  reported  (^Journal  of  the  American  Medi- 
cal Association,  1889,  vol.  xiii.,  pp.  37-43)  five  cases  of  fracture  of  the 
dorsal  spine.  In  three  the  plaster  jacket  was  applied,  with  satisfactory 
results  in  two.  In  one  great  improvement  followed  rest  in  an  ordinary 
bed,  increasing  markedly  several  months  later  by  systematic  suspension. 
In  one  case  the  tenth,  eleventh,  and  twelfth  dorsal  and  first  lumbar 
arches  were  removed.     The  dura  was  not  opened. 

At  the  upper  portion  of  the  wound  the  cord  seemed  to  be  diminished 
in  consistency.  The  wound  healed  after  slight  suppuration,  although 
some  improvement  followed.  Dr.  Dandridge  thinks  that  it  was  due 
to  the  assiduous  care  and  attention  the  patient  received,  and  not  to  the 
operation.  "  In  this  connection  it  is  a  matter  of  interest  and  import- 
ance to  determine  after  what  length  of  time  we  must  give  up  all  hope 
of  the  disappearance  of  paraplegia  in  Pott's  disease.  I  desire  to  place 
on  record  a  case  bearing  on  this  point,  in  which  after  complete  paral- 
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ysis  for  more  than  three  years  and  a  half  vohintary  power  returned,  and 
six  months  later  the  child  was  able  to  walk  with  a  slight  support.  The 
child,  now  seven  years  old,  has  been  under  continuous  observation  for 
years  at  the  Children's  Hospital,  Cincinnati,  with  marked  curvature 
in  the  upper  dorsal  region.  On  admission  there  was  complete  loss  of 
power  in  both  lower  extremities,  but  neither  incontinence  nor  bed- 
sores. This  condition  continued  without  improvement  until  six 
months  ago,  when  motion  began  to  appear,  at  first  in  the  thigh- muscles, 
and  now  he  is  able  to  stand,  and  with  slight  aid  to  walk.  The  im- 
provement has  been  continuous,  and  complete  restoration  seems  proba- 
ble. For  nearly  two  years  the  treatment  has  been  little  more  than 
proper  nourishment  and  good  hygienic  surroundings.  The  case  has 
made  a  deep  impression  on  my  mind,  as  showing  the  power  of  recu- 
peration possessed  by  the  cord."^ 

1  After  a  review  of  his  own  and  other  cases  of  fracture,  Dr.  Dandridge  formulates  the 
following  provisional  conclusions :  "  i.  In  fractures  of  the  cervical  vertebrae  there  is  indi- 
cated immediate  reduction  of  any  displacement  by  extension  and  manipulation  under  an 
anaesthetic,  followed  by  continuous  extension  and  immobilization.*  2.  In  all  fractures  of 
the  dorsal  or  lumbar  spine  involving  the  bodies  or  the  arches,  with  or  without  evidence 
of  injury  to  the  cord,  the  immediate  application  of  the  plaster  jacket  by  the  hammock 
suspension  preceded,  if  there  is  evident  displacement,  by  an  extension,  under  an  anaes- 
thetic. 3.  When  symptoms  indicating  injury  to  the  cord  persist  without  improvement 
resection  is  indicated.  4.  Immediate  operation  would  be  indicated  where  there  is  marked 
depression  of  the  arches  with  symptoms  of  paralysis.  5.  Long  continuance  of  the  symp- 
toms is  not  in  itself  a  contra-indication  to  operation.  6.  We  have  in  suspension  the 
means  of  alleviating  some  of  the  sequelae  of  fracture  of  the  spine." 

*  Dr.  Herbert  Burrell,  in  a  valuable  paper  read  before  the  Massachusetts  Medical  Soci- 
ety, June,  1887,  has  recorded  the  results  of  immediate  rectification  of  the  deformity  and 
fixation  of  the  spine  by  means  of  a  plaster  jacket.  He  details  sixteen  cases,  in  which 
three  died,  three  derived  no  benefit  from  the  method,  and  ten  were  greatly  benefited. 
He  arrives  at  the  following  conclusions: 

1.  That  in  the  immediate  correction  of  the  deformity  and  fixation  with  the  plaster-of- 
Paris  jacket  or  other  means  we  have  a  rational  method  of  treating  a  large  number  of  cases 
of  fracture  of  the  spine. 

2.  That,  considering  the  hopelessness  of  results  in  fracture  of  the  spine  when  treated 
expectantly,  almost  any  risk  is  justifiable. 

3.  That  the  immediate  correction  of  the  deformity  is  imperative,  as  softening  of  the 
cord  can  and  does  occur  from  pressure  at  the  end  of  forty-eight  hours. 

4.  That  the  suspension  of  the  patient  is  only  a  means  of  rectifying  the  deformity  ;  that 
certain  fractures  could  be  simply  pressed  into  position  while  the  patient  lies  prone  or 
supine. 

The  objections  to  the  treatment  are:  i.  That  the  expectant  plan  of  treatment  gives  a 
small  percentage  of  recoveries.  2  That  there  are,  especially  in  the  cervical  region,  seri- 
ous risks  attending  the  suspension  of  a  patient  with  a  fractured  spine  and  the  rectification 
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Dr.  Dunnava'nt  reports  {Memphis  Journal  of  the  Medical  Sciences, 
1889-90,  vol.  i.,  pp.  142-144)  the  case  of  a  gunshot  wound  of  the 
spinal  cord  in  which  the  laminae  of  the  second  and  third  dorsal  ver- 
tebrae were  shattered,  and  the  cord  itself  completely  severed.  Opera- 
tion was  performed,  and  several  spiculae  of  bone  removed.  The 
patient  died  four  days  later. 

Dr.  Thomas  H.  Man  ley  reports  {New  York  Medical  Record,  1890, 
vol.  xviii.,  p.  202)  the  case  of  a  fracture  of  the  sixth  cervical  vertebra 
which  was  found  on  operation  to  involve  the  laminae.  The  patient 
died  at  the  end  of  the  fourth  day  from  consecutive  hemorrhage.  The 
cord  at  the  autopsy  showed  no  signs  of  traumatic  or  pathological 
disintegration. 

Delorme  reports  {Gazette  des  Hopitaux,  1890,  vol.  Ixiii.,  p.  249)  a 
case  of  wound  of  the  base  of  the  neck  by  a  musket-ball.  This  was 
followed  by  suppuration,  which  lasted  for  seventeen  years.  Radiating 
pains  were  felt  in  the  left  upper  extremity,  and  were  localized  in  the 
left  half  of  the  neck.  There  was  condensing  ostitis  of  the  lower  por- 
tion of  the  vertebral  column  on  the  left  side.  Resection  of  the  pos- 
terior extremities  of  the  first  four  ribs  on  the  left  side  was  performed, 
and  at  the  same  time  the  spinous  processes  of  the  first  dorsal  and 
seventh  cervical  vertebrae  and  a  portion  of  the  laminae  and  of  the 
transverse  processes  of  the  latter  vertebra  were  removed.  A  mass  of 
callus  was  found  in  this  region,  and  was  removed  at  the  same  time. 
The  patient  was  entirely  relieved  of  the  pains,  which  had  previously 
been  almost  unendurable,  and  made  a  complete  recovery. 

Dr.  L.  S.  Pilcher  has  reported  {Annals  of  Surgery,  1890,  vol.  xi., 
p.  194)  a  case  of  fracture  of  the  spine  at  the  junction  of  the  dorsal 
and  lumbar  regions,  followed  by  rapidly  ascending  paraplegia,  and  by 
rigors  and  fever.  On  the  eighth  day  the  spines  and  laminae  of  the 
last  three  dorsal  and  fir&t  lumbar  vertebrae  were  removed,  exposing  a 
partly  organized  blood-clot  about  a  line  in  thickness,  lying  external 

of  the  deformity — in  the  way  of  shock,  collapse,  and  death.  3.  That  in  attempting  to 
relieve  pressure  on  the  cord  by  rectifying  the  deformity,  we  might  either  sever  the  spinal 
cord  or  make  pressure  upon  it.     This  is  a  matter  of  chance. 

My  own  belief  regarding  the  status  which  the  procedure  should  occupy  in  surgery  is, 
that  it  will  occasionally  be  a  life-saving  measure  ;  that  it  should  be  applied  under  anaes- 
thesia in  all  cases  of  fracture  of  the  spine  which  are  not  conclusively  shown  to  be  irreme- 
diable ;  and  that,  apart  from  the  chance  of  recovery  offered  to  the  patient  by  this  means, 
it  will  almost  invariably  make  the  patient  more  comfortable,  in  that  he  can  be  handled 
more  easily. 
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to  the  dura  mater.  The  line  of  fracture  was  through  the  dorso-lumbar 
articulation,  with  fracture  of  the  spine  and  the  laminae  of  the  last 
dorsal  vertebra,  but  without  depression  or  displacement.  The  patient 
died  of  asthenia  thirty-six  hours  after  the  operation.^ 

Dr.  Robert  Abbe  reports  (^New  York  Medical  Record,  1890,  vol. 
xxxiii  ,  p.  85)  three  cases  in  which  he  operated  for  paraplegia  from 
fracture.  In  one  there  was  paraplegia  below  the  eleventh  dorsal  of 
two  and  one-half  years'  duration ;  the  patient  died  thirty  hours  after 
operation.  In  another  there  was  a  fracture  of  the  eleventh  dorsal 
vertebra  with  paraplegia.  At  the  operation  the  dura  was  opened. 
The  patient  recovered,  but  remained  unimproved.  In  the  third,  three 
arches,  the  tenth,  eleventh,  and  twelfth,  were  cut  through  and  the 
spinal  cord  laid  bare  for  two  and  one-half  inches.  The  twelfth  dorsal 
vertebra  was  found  to  have  been  displaced  backward,  the  fracture 
running  through  the  articular  facets,  the  pedicles,  and  laminae.  The 
■cord  was  compressed  between  the  arch  of  the  eleventh  above  and  the 

1  Dr.  Pilcher,  after  reviewing  the  objections  to  the  operation  adds :  "  I  am,  however,  far 
from  accepting  the  sweeping  condemnation  with  which  Johnathan  Hutchinson  and  Le- 
Oros  Clark  have  declared  all  such  operations  unjustifiable.  The  reasons  which  prompted 
me  to  operate  in  the  one  case  in  which  I  did  interfere  I  believe  to  have  been  valid 
and  sufficient,  notwithstanding  the  fact  that  no  special  benefit  accrued  to  the  patient  from 
the  attempt.  Fractures  of  the  spine  in  which  the  lesion  is  caused  by  a  force  which  acts 
only  upon  a  very  limited  segment  of  the  column  evidently  form  a  class  much  more  likely 
to  present  conditions  amenable  to  operative  interference  than  cases  in  which  the  injuring 
force  is  more  diffused.  The  injury  to  the  cord  will  be  much  more  limited  in  extent ;  the 
presence  of  depressed  fragments  pressing  into  or  upon  a  wounded  cord  is  more  likely  to 
exist ;  no  extensive  resection  of  the  posterior  arch  of  the  canal  will  be  required.  And 
those  cases  in  which  the  bone  injury  is  limited  to  the  spinous  processes  and  laminae  form 
a  class  which  should  be  distinguished  clearly,  as  regards  the  possibilities  of  advanjage  by 
operative  interference,  from  the  cases  in  which  there  is  complete  fracture  through  the 
bodies  of  the  vertebrae.  As  is  well  understood,  in  many  cases  of  complete  fracture — illus- 
trated in  the  two  cases  above  detailed — the  soft  structures  which  bind  the  bones  together 
posteriorly  are  not  ruptured,  and  continue  to  form  a  most  important  bond  to  prevent 
displacements  in  the  subsequent  history  of  the  case.  To  divide  these,  as  is  necessary  if 
the  spinal  canal  is  to  be  opened,  entails  the  destruction  of  this  means  of  support  which 
-cannot  be  adequately  substituted,  an^  is  a  sacrifice  which  ought  to  be  made  with  great 
caution  and  only  on  the  clearest  evidence  of  the  existence  of  a  more  imperative  indica- 
tion. If,  however,  the  bodies  are  intact,  or  if  the  case  has  progressed  to  a  period  in  which 
consolidation  ol  any  fracture  involving  them  has  occurred,  then  the  posterior  arch  may 
be  attacked  without  seriously  increasing  the  hazards  of  the  case.  Gunshot  fractures  of 
the  vertebrae  form  yet  another  class,  one  in  which  there  is  the  special  indication  arising 
from  a  compound  fracture,  probably  septically  infected,  for  immediate  enlargement  of 
external  wound,  removal  of  fragments  of  bone,  disinfection,  and  drainage"  (Annals  of 
-Surgery,  1890,  vol.  xi.,  pp.  196,  197). 
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upper  lip  of  the  body  of  the  twelfth  below.  The  intervertebral  carti- 
lage had  been  ruptured.  Above  the  line  of  pressure  the  cord  pulsated, 
below  it  did  not. 

In  half  a  minute  after  the  cord  was  released  from  its  flattened  state 
(the  bone-pressure  area  being  only  one-half  inch  deep)  the  dura 
became  rounded  up  as  full  as  it  was  above  or  below.  When  it  was. 
filled  out  there  was  no  surface  appearance  by  which  one  might  say  that 
the  cord  within  was  not  normal,  except  that  the  upper  portion  pulsated. 
Dr.  Abbe  emphasized  this  point  because  surgeons  so  often  have 
reported  that  the  cord  appeared  normal,  and,  therefore,  they  did  not 
open  the  dura.  The  wound  now  being  irrigated  and  dried,  the  dura, 
was  slit  up  for  two  inches.  Adhesions  of  various  densities  were  found 
within,  attaching  the  meninges  to  the  dura,  and  they  formed  a  com- 
plete circular  dam,  shutting  off  the  upper  from  the  lower  part  of  the 
canal.  Only  an  ounce  of  clear  spinal  fluid  came  out,  as  the  spinal 
canal  had  purposely  been  inclined  on  the  table  so  as  to  prevent  this. 
The  veins  of  the  cord  were  not  distended.  The  adhesions  were,  with 
very  little  force,  broken  up.  The  cord  was  normal  in  thickness  above 
the  involved  part,  then,  by  a  sloping  rather  than  an  abrupt  change,  it 
merged  into  a  flattened  cord  for  three-fourths  of  an  inch,  retaining  its. 
breadth  but  less  than  half  its  thickness,  the  principal  atrophy  seeming 
to  be  in  the  posterior  columns.  Throughout  this  flattened  portion  the 
white  fasciculi  of  the  cord  could  be  traced  continuously,  so  that  there 
was  no  abrupt  break  in  its  continuity.  The  patient  recovered  from 
the  operation,  but  remained  unimproved. 

Jaboulay  reports  the  histories  of  two  patients  suffering  with  indirect 
'fracture  of  the  spinal  column  on  whom  he  operated.  In  one  there 
was  a  fracture  of  the  sixth  dorsal  vertebra.  The  symptoms  were  ex- 
tremely urgent  and  becoming  more  so.  At  the  end  of  two  days  the 
arches  of  the  fifth,  sixth,  and  seventh  dorsal  vertebrae  were  raised, 
and  the  dura  mater  incised ;  a  quantity  of  blood  escaped  from  the 
sub-arachnoid  space.  The  patient  lived  eighteen  hours.  The  second 
patient,  a  woman  thirty-eight  years  of  age,  had  a  fracture  in  the  dorso- 
lumbar  region.  She  was  paraplegic,  had  bedsores,  and  had  a  fracture 
of  both  bones  of  one  leg,  which  at  the  end  of  four  months  did  not 
show  the  least  trace  of  consolidation.  The  operation  consisted  in  the 
removal  of  the  arches  of  the  twelfth  dorsal  and  first  and  second  lum- 
bar vertebrae,  together  with  a  fragment  which  completely  obstructed 
the  lumen  of  the  spinal  canal.  One  rnonth  afterward  the  oedema  of 
the  legs  had  disappeared  and  the  fracture  of  the  leg  had  healed,  no 
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apparatus  having  been  applied.  The  patient  died  five  months  later. 
In  both  these  cases  the  marrow  was  much  softened  at  the  level  of  the 
fracture  {Lyon  Mtdical,  1890,  vol.  Ixiv.,  pp.  265-269). 

Thorburn  has  reported  (^A  Contribution  to  the  Surgery  of  the  Spinal 
Cord,  1890)  five  cases  of  trephining  for  injury. 

Case  I. — The  patient,  a  man,  aged  thirty-eight  years,  hid  a  dislo- 
cation of  the  fifth  cervical  vertebra,  with  paraplegia,  complete  paral- 
ysis of  the  right  upper  limb,  absence  of  reflexes,  etc.  The  operation 
was  performed  about  twenty-four  hours  after  the  injury.  The  laminae 
of  the  fifth  and  sixth  cervical  vertebrae  were  removed  by  bone-forceps, 
The  dura  mater  appeared  normal  and  was  not  opened.  The  patient 
died  the  following  day.  At  the  autopsy,  the  fifth  cervical  vertebra 
was  found  projecting  slightly  forward.  No  fracture  was  discovered. 
The  dura  was  uninjured,  but  the  cord  was  flattened  opposite  the  seat 
of  injury,  and  was  much  contused  for  about  an  inch  above  and  below, 
containing  hemorrhages  in  its  substance  and  in  the  central  canal ; 
elsewhere  its  structure  was  normal.  The  first  and  second  bones  of  the 
sternum  were  also  partially  separated,  and  the  lungs  much  congested. 

Case  II. — A  man,  aged  thirty-three  years,  had  a  fracture  of  the 
body  of  the  fifth  cervical  vertebra  which  projected  backward,  dis- 
tinctly compressing  the  cord.  He  was  operated  upon  five  days  after 
the  injury.  A  fracture  of  the  fifth  cervical  spinous  process  was  found 
so  loose  that  it  could  be  wrenched  away  in  one  piece  with  the  left 
lamina.  When  this  fragment  of  bone  had  been  taken  away  the  dura 
was  partly  exposed,  and  the  right  lamina  of  the  sixth  cervical  arch  was 
also  found  to  be  fractured.  The  left  lamina  of  the  sixth  arch  was  then 
divided  and  the  whole  posterior  portion  of  the  arch  removed.  The 
exposed  dura  was  normal,  and  was  obviously  free  from  compression. 
During  the  operation  respiration  ceased,  and  the  patient's  condition 
became  very  critical,  requiring  him  to  be  turned  on  his  back  for  a 
time,  with  the  use  of  artificial  respiration  and  inhalation  of  nitrite  of 
amyl.  The  result  showed  that  the  spinal  cord  was  here  exposed  to 
continued  pressure  from  the  displaced  bones,  and  that  this  pressure 
must  have  been  relieved  by  the  removal  of  the  counter-pressure  due  to 
the  excised  arches.  In  spite  of  this,  not  the  slightest  improvement 
resulted  in  the  symptoms,  and  it  seems  not  improbable  that  the  opera- 
tion may  have  shortened  life  somewhat,  owing  to  further  damage 
having  been  inflicted  upon  the  compressed  cord  by  the  necessary 
manipulations,  especially  during  the  period  of  suspended  respiration. 
The  patient  survived  the  operation  forty-eight  hours. 


192  WHITE, 

Case  III. — A  man,  aged  thirty-nine  years,  after  a  severe  injury, 
had  marked  immediate  paralysis  of  sensation  and  motion  in  the  trunk 
and  limbs,  with  increased  reflexes  and  anaesthesia  extending  far  up  the 
trunk.  He  improved  for  five  weeks,  after  which  the  case  became 
stationary,  except  that  his  general  health  was  affected  by  a  grave 
cystitis.  Fifty-six  days  after  the  accident  he  was,  therefore,  operated 
upon.  The  arches  of  the  fifth  and  sixth  cervical  vertebrae  were 
removed.  The  posterior  aspect  of  the  dura  was  smooth  and  normal, 
but  the  membranes  projected  somewhat  backward,  as  if  distended. 
The  patient  died  with  high  temperature  and  coma  eight  days  later. 
At  the  autopsy  it  was  found  that  the  cartilages  between  the  second  and 
third  and  the  third  and  fourth  cervical  vertebrae  were  broken,  and 
there  had  evidently  been  severe  over-flexion  in  this  region,  causing 
some  compression  of  the  upper  anterior  edge  of  the  body  of  the  third 
cervical  vertebra,  but  no  fracture.  The  bones  had  then  returned  to 
their  positions,  leaving  the  spinal  canal  free  from  any  permanent  com- 
pression. The  spinal  membranes  were  much  congested  through  their 
whole  extent.  The  cord  itself  was  soft  and  difiluent  opposite  the 
fourth,  fifth,  and  sixth  cervical  vertebrae.  From  these  appearances  it 
will  be  obvious  that  there  had  been  over-flexion  of  the  cervical  region 
of  the  spine,  and  that  although  the  greatest  damage  to  the  vertebral 
column  was  situated  opposite  the  third  cervical  vertebra,  the  cord  had 
suffered  mainly  from  hae  natomyelia  opposite  the  fifth. 

Case  IV. — A  boy,  fifteen  years  of  age,  with  displacement  forward 
of  the  second  lumbar  vertebra  and  compression  of  the  cauda  equina. 
There  were  paresis  of  the  lower  limbs,  diminution  of  sensation,  cold- 
ness of  feet,  etc.  About  four  months  after  the  accident  he  was  operated 
upon.  It  was  found  that  the  arch  of  the  second  lumbar  vertebra  was 
displaced  forward.  This  was  almost  completely  removed  by  bone- 
forceps,  exposing  the  membranes  of  the  cord,  which  had  obviously 
been  compressed  by  it.  Mr.  Thorburn  remarks  that  this  case  differed 
materially  from  the  last  three,  both  in  the  nature  of  the  injury  and  in 
the  result.  The  injury  did  not  affect  the  spinal  cord  at  all,  but  was 
confined  to  the  cauda  equina,  and  an  interval  of  four  months  and  a 
half  had  elapsed  between  its  receipt  and  the  date  of  the  operation. 
During  the  earlier  part  of  this  period  the  symptoms  had  improved, 
but,  as  in  the  last  case,  this  improvement  had  ceased,  and  for  some 
eight  weeks  there  had  been  no  change  in  the  patient's  condition.  The 
operation  revealed  a  large  amount  of  cicatricial  tissue  compressing  the 
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nerves  of  the  cauda  equina,  and  on  the  removal  of  this  tissue  improve- 
ment recommenced,  and  was  eventually  very  satisfactory. 

Case  V. — A  man,  aged  twenty-eight  years,  had  a  dislocation  of  the 
last  dorsal  vertebra,  with  paraplegia  and  partial  anaesthesia.  After 
slight  temporary  improvement,  the  case  became  stationary.  Operation 
was  performed  eighteen  weeks  after  the  accident.  The  arch  of  the 
first  lumbar  vertebra  was  removed,  so  as  to  lay  bare  the  dura.  The 
latter  appeared  to  be  healthy,  although  protruding  somewhat  back- 
ward, but  between  the  arches  of  the  first  lumbar  and  the  last  dorsal 
vertebra  it  was  compressed  by  a  mass  of  soft  cicatricial  tissue.  As 
much  as  possible  of  this  tissue  was  removed,  together  with  the  whole 
of  the  arch  of  the  last  dorsal  vertebra,  and  the  theca  was  then  found 
to  be  so  much  flattened  that  its  contents  appeared  to  have  been  quite 
cut  across.  Immediately  above  this  region  the  dura  mater  bulged 
slightly,  and,  a  small  spicule  of  bone  having  penetrated  it,  some 
cerebro-spinal  fluid  escaped.  All  pressure  on  the  theca  being  now 
removed,  the  skin-flap  was  replaced  and  sutured.  As  in  the  last  case, 
cicatricial  tissue  was  found  surrounding  the  nervous  structures,  and 
this  tissue  was  removed,  besides  which  the  cord  itself  appeared  to  be 
almost  entirely  torn  across.  The  subsequent  improvement  was  prac- 
tically nil,  except  for  a  slight  recovery  of  function  in  the  upper 
lumbar  roots,  which,  having  left  the  cord  above  the  seat  of  the  lesion, 
form  the  commencement  of  the  cauda  equina. 

Mr.  Golding-Bird  reports  (^British  Medical  Journal,  Miy  23,  1891) 
a  case  of  paraplegia  from  fracture  in  which  he  removed  the  depressed 
laminae  of  the  eleventh  and  twelfth  dorsal  vertebrae  and  a  large  extra- 
medullary  clot.  He  operated  on  the  third  day  after  the  injury.  The 
patient  made  a  complete  recovery,  sitting  up  in  bed  on  the  eighteenth 
day.  Mr.  Golding-Bird  makes  the  following  interesting  remarks  in 
reference  to  the  case  : 

"As  in  compound  fractures  of  the  cranial  vault  there  is  a  marked 
difference  in  respect  to  treatment  between  one  produced  by  a  heavy 
blow  and  another  by  a  sharp-pointed  instrument,  so  in  fractures  of  the 
spine  the  line  of  treatment  to  be  adopted  must  be  determined  largely 
by  the  manner  in  which  the  fracture  has  been  produced.  When  it 
can  be  ascertained  that  it  is  due  to  direct  violence,  as  in  this  case,  it 
has  always  seemed  to  me  (and  this  case  bears  this  view  out)  that  we 
ought  to  cut  down  and  explore  for  bone  (lamina)  driven  on  to  the 
cord,  just  as  in  a  puncture  through  the  skull  we  always  trephine  for 
fragments  of  the  inner  table,  which  are  often  extensive  when  the  outer 
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wound  is  quite  insignificant.     But  such  cases  of  direct  fracture  are  not 
so  common  as  those  where,  falling  from  a  height,  the  patient  alights 
on  the  lower  part  of  the  body,  breaking  the  spine  higher  up,  and  in 
such  a  way  that  the  total  upper  part  overshoots  the  lower,  cutting  the 
cord  in  two  as  though  by  a  pair  of  scissors.     In  such  cases  operation 
can  hardly  be  expected  to  be  of  service.     But  often  the  history  given 
of  the  accident  is  so  obscure,  and  the  result  of  an  examination  so 
uncertain,  that  it  becomes  a  matter  of  pure  speculation  whether  the 
paralytic  symptoms  are  due  to  pressure  by  a  broken  arch  or  by  blood- 
clot,  or  to  division  of  the  cord  by  a  fracture  of  the  vertebral  bodies. 
Cases  of  spinal  fracture  are  in  their  results  some  of  the  most  sad  and 
disappointing  that  can  be  met  with  in  practice,  for,  even  when  life  is 
saved,  the  after-condition  of  the  patient  is,  to  say  the  least  of  it, 
almost  always  most   unsatisfactory.      Seeing,   then,   the   doubt   that 
usually  surrounds  the  precise  nature  of  the  fracture,  and  knowing  what 
an  unfavorable  future  lies  before  the  patient,  a  surgeon  is  surely  justi- 
fied  in  every  case  in   urging  upon  the  patient  the  propriety  of  an 
exploratory  operation,    in    the    hope    that    the    condition    found    on 
exposure  of  the  bone  may  be  a  relievable  one. 

"  Laminectomy  is  a  recognized  operation,  and  a  perfectly  safe  one, 
whilst  for  its  performance  no  special  instruments  are  required,  though 
special  forceps  for  cutting  the  laminae  are  preferred  by  some  surgeons. 
This  case  shows  that  even  two  consecutive  neural  arches  may  be  com- 
pletely removed  without  the  slightest  detriment  to  the  stability  of  the 
spinal  column.  That  the  patient's  paralytic  symptoms  are  not  due  to 
'shock,'  but  to  actual  pressure  on  the  cord  (and  therefore  likely  to 
have  been  lasting  had  no  operation  been  performed),  is  shown  by  the 
fact  that  the  left  side  was  the  worse,  and  it  was  two  pieces  of  the  left 
lamina  of  the  twelfth  vertebra  that  overlay  each  other  and  compressed 
the  cord.  A  further  argument  for  laminectomy  in  spinal  fracture  is  a 
physiological  one,  and  it  indicates  the  time  when  the  operation  should 
be  performed.  In  limited  depressed  simple  fracture  of  the  skull, 
though  symptoms  of  compression  are  present,  complete  recovery  may 
be  seen  though  the  bone  is  not  elevated ;  but  that  is  no  argument  for 
leaving  a  depressed  lamina  alone.  In  the  case  of  the  brain,  the  pres- 
sure is  exerted  over  gray  ganglionic  matter,  of  which  limited  parts 
may  be  destroyed  without  permanent  loss  of  function  in  the  periphery 
over  which  that  ganglionic  mass  presides;  but  the  spinal  cord  is 
mainly  a  mass  of  conducting  fibres,  the  destruction  of  even  a  minute 
area  of  which  represents  a  large  area  of  brain  matter  '  thrown  out  of 
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circuit '  and  rendered  permanently  useless ;  hence  a  degree  of  displace- 
ment of  a  neural  arch  appreciable  to  the  examining  hand  of  the  sur- 
geon is  no  criterion  of  the  degree  or  extent  of  harmful  pressure  upon 
the  cord.  Inasmuch  as  nerve  fibres,  when  divided,  begin  within  three 
days  to  degenerate,  laminectomy  for  spinal  fracture  should  be  under- 
taken within  that  period ;  for  though  paralysis  from  pressure  of  the 
cord  may  exist  for  much  longer  and  yet  be  recovered  from,  thus  show- 
ing the  pressure  to  have  been  not  too  destructive  of  the  fibres  of  the 
cord,  yet  if  we  wait  long  enough  to  judge  of  the  severity  of  the  lesion 
by  the  disappearance  or  not  of  the  paralytic  symptoms,  we  shall  cer- 
tainly have  waited  too  long  for  operation  to  offer  a  chance  of  success 
if  the  latter  of  these  results  unfortunately  supervenes." 

Dr.  D.  N.  Knox  reports  (^Glasgow  Medical  Journal,  June,  1891)  a 
case  in  which  he  trephined  for  fracture-dislocation  of  the  eleventh 
dorsal  vertebra,  which  was  displaced  backward  fully  three-fourths  of 
an  inch,  and  rotated  as  much  to  the  right  side.  The  operation  was 
performed  thirty-six  hours  after  the  injury.  The  patient  was  a  boy 
of  thirteen.  The  laminae  of  the  tenth  and  eleventh  were  removed. 
The  dislocated  vertebra  was  replaced.  Sensation  and  motion  weie 
both  completely  lost  before  the  operation,  but  the  former  returned 
the  following  day,  and  on  the  third  day  he  regained  slight  motion  of 
the  toes.  The  progress  of  the  patient  was  steadily  but  slowly  toward 
entire  recovery.* 

In  eighty-one  cases  we  find  that  there  were  thirty-four  recov- 
eries from  the  operation  itself,  and  forty-seven  deaths — a  mor- 
tality of  about  58  per  cent.  The  older  statistics  were  still  more 
unfavorable,  because,  first,  the  cases  selected  were  of  the  most 
extreme  gravity,  and,  secondly,  trephining  opened  the  way  for 
bony  or  meningeal  infection.  The  want  of  success,  even  since 
the  opening  of  the  antiseptic  era,  has  been  due  to  somewhat  the 
same  causes.  Pinkerton's  case  died  of  operative  infection,  with 
a  temperature  of  an  acute  meningo-myelitis.  Keetley's  had  a 
cervical  lesion,  and  died  with  pulmonary  complications,  after 
having  improved  for  some  days.  Duncan's  case  was  found  at 
the  autopsy  to  have  a  diaphragmatic  hernia  of  the  stomach  and 

I  In  concluding  this  review  of  the  history  of  operations  for  spinal  traumatisms,  I  shall 
summarize  a  portion  of  another  exhaustive  article  by  M.  Chipault  (Gazette  des  Hopitaux, 
1890,  vol.  Ixiii.,  pp.  8og,  969,  983). 
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omentum,  the  result  of  the  severity  of  the  accident.  AlHng- 
ham's  case  died  at  the  end  of  seven  months,  and  the  cord  was 
found  to  be  completely  divided.  One  of  the  three  patients 
unsuccessfully  operated  on  by  Thorburn  had  a  cervical  fracture, 
with  anaesthesia,  paralysis  of  all  four  limbs,  retention  of  urine 
and  feces,  and  very  extensive  ulceration.  He  died  in  forty-eight 
hours.  The  second  had  a  fracture  in  the  same  region,  and  of 
even  graver  character,  and  died  in  twelve  hours.  The  third  had 
also  a  cervical  lesion,  and  died  in  eight  days,  with  a  high  tem- 
perature and  a  suppurating  wound.  The  two  patients  of  Jaboulay 
were  desperate  cases  at  the  time  of  operation. 

In  those  who  survived,  a  varying  degree  of  success  was 
obtained.  Werner,  writing  of  seven  cases  of  recoveries  of 
which  he  knew,  and  eliminating  the  case  of  Blair,  which  is  very 
insufficiently  described,  adds :  "  Trephining  in  none  of  the  six 
remaining  cases  restored  the  use  of  the  lower  limbs  to  the 
patients.  In  the  most  favorable,  feeble  motion  in  the  arms  and 
thighs  returned,  and  the  sitting  position  became  possible.  In 
all  of  them  sensation  returned  more  quickly  and  completely  than 
motion.  In  nearly  all  of  them  the  vesical  functions,  and  in  one 
case  the  rectal,  were  restored." 

One  patient,  that  of  Edwards,  had  two  children  after  the  tre- 
phining. Very  recent  operations  have  been  somewhat  more 
successful.  In  the  case  of  Horsley,  sensation  improved  alone. 
In  that  of  Allingham,  paralysis  descended  to  the  level  of  the 
umbilicus.  In  that  of  Mears,  there  was  return  of  power  on  the 
side  operated  upon.  In  that  of  Dawbarn,  there  was  slight 
improvement  in  motion  and  in  the  rectal  and  vesical  functions. 
Dandridge  and  Deces  had  similar  results.  Thorburn  had  one 
incomplete  success,  and  one  so  satisfactory  that  at  the  end  of  a 
year  and  a  half  his  patient  earned  his  living  as  a  miner,  and  was 
able  to  walk  many  miles  daily.  Macewen's  patient  walked  with- 
out a  cane  a  year  after  the  operation.  Lauenstein's  patient  at 
the  end  of  six  months  could  walk  all  day  without  a  cane,  and 
go  up  and  down  stairs  easily.  Golding-Bird's  patient  was  able 
to  sit  up  in  bed,  and  apparently  was  quite  well  again  in  eighteen 
days.     Knox's  patient  regained  sensation  in  twenty-four  hours, 
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and  a  little  motion  in  three  days,  and  was  apparently  on  the 
road  to  entire  recovery. 

The  indications  and  contra-indications  for  trephining  in  special 
fractures  are,  according  to  Chipault,  based  on  the  following 
points:  i,  tlie  nature  of  the  vertebral  lesion  atid  the  nature  and 
extent  of  the  medullary  lesion  ;  2,  the  time  which  has  elapsed  since 
the  traumatism  ;  3,  the  regional  level  of  the  medullary  lesion.  In 
studying  these  points,  only  those  cases  should  be  included  in 
which  the  lesion  and  the  operation  have  been  at  a  higher  level 
than  the  first  or  second  lumbar,  as  below  that  point  there  are 
only  the  bundles  of  nerve-fibres  which  constitute  the  termina- 
tion of  the  cord  and  the  cord  itself,  i.  As  to  the  nature  of  the 
spinal  and  cord  lesions,  a.  Of  course,  the  spine  may  be  fractured 
without  injury  to  the  cord.  In  the  absence  of  all  symptoms, 
no  one  would  think  of  operating,  b.  If  the  arches  alone  are 
fractured,  operation  is  clearly  indicated,  c.  The  propriety  of 
operation  is  much  more  doubtful  when  the  spinal  lesion  affects 
the  bodies  also,  or  even  the  bodies  alone.  Felizet  and  other 
partisans  of  operating  have  said  that  in  these  cases  the  cord  is 
compressed  between  the  anterior  face  of  the  arch  and  the  pos- 
terior face  of  the  fragment  of  the  body;  and  that  if  the  cord  is 
severed  death  is  certain  at  any  rate,  while  if  it  is  not  severed 
operation  may  result  favorably.  Chedevergne,  on  the  contrary, 
believes  that  the  cord  is  so  fixed  by  the  attachments  of  the  pia 
mater  that  it  is  wounded  or  divided  by  the  anterior  fragment, 
but  cannot  be  compressed  between  that  fragment  and  the  arch. 
Menard  denies  this  fixity  in  a  study  of  the  mechanism  of  indirect 
fracture  of  the  vertebral  column  in  the  dorsal  and  dorso-lumbar 
regions. 

Thorburn  has  divided  vertebral  fractures  into  three  classes : 
I,  those  in  which  after  death  we  do  not  find  the  canal  notably 
narrowed,  the  displaced  bones  after  the  accident  having  resumed 
their  proper  position,  leaving  the  cord  contused,  or  even  pulpe- 
fied,  but  free  from  pressure  —  these  cases  constituting  the 
majority;  2,  those  in  which  the  displacement  is  permanent  and 
the  cord  is  compressed;  3,  those  rarer  cases  in  which  pressure 
upon  the  cord  is  due  to  intra-spinal  hemorrhage. 
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In  the  first  of  these  groups,  it  must  be  admitted,  all  interven- 
tion is  useless.  In  the  third  group,  that  of  hemorrhage  into 
the  canal,  operation  would  be  of  great  advantage,  but  such 
hemorrhages  are  very  difficult  to  diagnose.  In  the  second  group, 
which,  according  to  many  surgeons,  is  the  most  frequent,  Thor- 
burn  believes  that  cure  is  scarcely  possible,  as  he  thinks  that 
the  clinical  testimony  shows  that  the  damage  done  by  acute 
compression  of  the  cord  is  usually  irreparable.  This  is  contra- 
dicted to  a  certain  extent  by  the  experiments  of  Brown-Sequard 
and  others  already  quoted.  Certainly,  however,  the  most  favor- 
able cases  are  those  in  which  the  cord  is  only  partially  destroyed 
or  slightly  altered ;  so  that  the  two  great  questions  which  pre- 
sent themselves  to  an  operator  in  the  presence  of  a  fracture  of 
the  spine  are:  i,  Is  the  cord  now  compressed  by  a  fragment  of 
bone?  2,  Has  the  cord  been  completely  destroyed,  partially 
destroyed,  or  simply  contused  ? 

In  regard  to  the  first  question,  we  should  examine  attentively 
the  deformity,  and  the  relation  of  the  posterior  arches  and  of 
the  articular  processes,  and  can  sometimes,  but  by  no  means 
always,  arrive  at  a  correct  conclusion.  As  to  the  second  ques- 
tion, the  complete  disappearance  of  both  sensation  and  motion 
below  the  lesion  would  indicate  the  complete  transverse  destruc- 
tion of  the  cord.  The  disappearance  of  either  one  or  the  other 
alone,  especially  when  localized  on  one  side  or  at  certain  points, 
indicates  a  partial  destruction.  It  will  be  understood,  of  course, 
that  such  localized  or  partial  paralysis  after  fracture  are  extremely 
rare.  When  they  do  exist,  however,  they  constitute  a  valuable 
guide  to  the  operator. 

MacDonald  thought  that  a  disappearance  of  sensation  less  complete 
than  that  of  motility  indicated  medullary  compression  without  destruc- 
tion. Tillaux  thought  that  the  preservation  of  the  muscular  sense 
indicated  simple  compression.  The  condition  of  the  reflexes  is  one  of 
the  most  important  elements  in  the  prablem.  Tillaux  says  that  while 
the  exaltation  of  the  reflex  has  been  considered  as  a  sign  of  destruc- 
tion of  the  dorsal  or  cervical  cord,  he  believes  that  in  cases  of  fracture 
in  the  lumbar  region  its  absolute  disappearance  would  generally  be  a 
sign  of  such  destruction,   because  although  the  cord  acts  with  more 
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vigor  beneath  the  cervical  lesion,  it  could  not  do  the  same  in  the 
lumbar  region,  since  beneath  that  there  is  no  cord,  so  that  in  lumbar 
fractures  the  persistence  of  reflex  action  is  the  favorable  sign  and  its 
abolition  the  unfavorable  one.  Bastian  and  Bowlby  have  recently 
investigated  the  same  subject.  The  former  found  that  in  two  cases  of 
fracture  of  the  spine  in  the  lower  cervical  and  upper  dorsal  regions 
there  was  complete  abolition  of  reflexes ;  but  at  the  autopsy  cord 
lesions  were  limited  to  the  level  of  the  traumatism,  and  the  lumbar 
region  presented  no  change  except  the  secondary  degeneration. 
Bowlby  says  that  he  has  observed  twenty-two  cases  of  cervico-dorsal 
fracture.  In  two  the  reflexes  were  exaggerated,  and  the  cord  was 
not  completely  destroyed.  In  the  twenty  other  cases,  of  which 
fifteen  were  verified  by  autopsy,  and  in  which  the  transverse  destruc- 
tion of  the  cord  was  complete,  the  reflexes  were  completely  destroyed, 
even  in  one  case  where  the  patient  lived  for  ten  months. 

According  to  this,  therefore,  the  complete  disappearance  of  reflexes 
below  the  lesion  would  be  a  valuable  sign  of  complete  transverse 
destruction  of  the  cord. 

2.  As  to  the  time  between  the  accident  and  operation,  both 
experimental  and  clinical  facts  show  that  the  degenerative 
changes  which  are  set  up  after  a  violent  contusion  or  laceration 
of  the  cord  take  place  with  such  rapidity  that  if  much  time  has 
elapsed  a  large  proportion  of  cases  become  hopeless.  On  the 
other  hand,  Horsley's  case  of  tumor,  and  many  cases  of  recovery 
from  Pott's  paralysis,  with  and  without  operation,  show  unmis- 
takably that  even  long-continued  pressure,  almost  to  the  point 
of  obliteration,  may  be  followed  by  a  return  to  normal  con- 
ditions. 

3.  As  to  the  region  involved,  both  theoretical  and  statistical 
considerations  show  that  the  lower  dorsal  and  lumbar  vertebrae 
are  those  which  can  be  operated  upon  with  the  greatest  hope  of 
success.  As  to  trephining  in  fractures  below  the  level  of  the 
cord,  that  is  to  say,  below  the  first  lumbar  vertebra,  the  results 
are,  as  might  be  expected,  especially  satisfactory.  In  looking 
at  the  statistics  collected  by  Chipault,  we  find  in  fifty-six  cases 
fifteen  cures,  of  which  two  were  complete  (Pean  and  Lauen- 
stein);  the  case  of  M.  Pean  was,  however,  a  fracture  of  the  pos- 
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terior  arch  only.  In  three  of  the  remaining  thirteen  (Blair,  and 
Stemen,  two)  the  seat  of  the  lesion  is  not  stated.  The  case  of 
Alban  Smith  is  without  value,  on  account  of  carelessness  in 
reporting.  In  three  others  (Walker,  Potter,  and  Allingham), 
the  lesions  were  seated  about  the  lumbar  region.  In  the  case 
of  Walker,  however,  the  operation  was  done  on  the  day  follow- 
ing the  accident,  and  it  is  not  certain  that  a  spontaneous  cure 
might  not  have  occurred.  There  was  improvement  in  the  cases 
of  Edwards,  Blackman,  Gordon,  Macewen,  Lauenstein,  Horsley, 
Mears,  and  Dawbarn,  in  which  the  lesion  affected  respectively 
one  of  the  lumbar  vertebra;,  the  sacrum,  the  twelfth  dorsal  or 
first  lumbar,  the  twelfth  dorsal,  the  junction  of  the  twelfth  dorsal 
with  the  first  lumbar,  the  eleventh  dorsal,  the  first  lumbar,  and 
the  junction  of  the  last  two  dorsal.  In  these  eight  cases  the 
filum  terminale  was  certainly  affected  in  the  first  two.  In  the 
third,  the  terminal  portion  of  the  cord  was  doubtless  injured, 
and  the  vesical  and  rectal  centres  did  not  participate  in  the  im- 
provement. The  same  remark  applies  to  the  fourth  case.  In 
the  fifth,  the  reparative  process  appeared  to  have  taken  place  in 
the  cord  itself.  In  the  sixth,  the  improvement  was  associated 
with  reparation  of  the  nerves  of  the  filum  terminale,  and  not  of 
the  cord.  In  the  seventh,  the  improvement  was  scarcely  notice- 
able. Thorburn's  rule  is  deserving  of  consideration  in  this  con- 
nection, but  should  be  contrasted  with  the  remarks  of  Mr.  Gold- 
ing-Bird  apropos  of  his  case  of  fracture.  Thorburn  says  that  for 
the  filum  as  for  peripheral  nerves  the  chances  of  cure  do  not 
seem  notably  diminished  by  expectant  treatment.  Experience 
shows,  he  says,  that  if  a  spontaneous  cure  is  to  take  place  it  will 
begin  early  and  will  be  progressive,  and  he  thinks  that,  there 
fore,  if  at  the  end  of  six  weeks  there  is  no  improvement,  or  if 
the  improvement  ceases,  operation  is  indicated  only  then.  In 
only  one  of  his  five  cases  did  he  have  a  complete  cure,  and  then 
the  lesion  was  confined  to  the  filum,  and  a  considerable  quantity 
of  cicatricial  tissue  compressing  its  nerves  was  removed. 

I  believe  I  have  now  given  a  fairly  complete  view  of  the  his- 
tory of  this  operation  in  cases  of  fracture  and  luxation,  and  with 
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sufficient  detail  to  permit  of  a  reasonable  estimate  of  its  present 
position  before  the  profession. 

The  arguments  employed  against  operation  in  these  cases  of 
pressure  upon  the  cord  from  fracture  or  displacement  may  be 
summarized  as  follows  :  It  was  said  that  there  was  great  diffi- 
culty of  diagnosis  between  the  cases  in  which  the  operation 
would  probably  prove  useless  and  those  in  which  it  would  prob- 
ably afford  relief  on  account  of  the  limited  extent  of  the  injury. 
This  is  undoubtedly  true,  but  a  precisely  similar  argument  will 
apply  to  many  other  serious  and  frequently  employed  opera- 
tions, and  all  the  most  recent  additions  to  our  knowledge  of  the 
subject,  whether  derived  from  clinical  experiments  or  from 
experimental  and  pathological  investigation,  lead  us  to  assign 
to  the  cord  a  much  greater  power  of  repairing  damage  than 
was  formerly  thought  to  be  possible. 

It  was  said  that  the  position  of  the  fractured  bone  often  ren- 
dered it  impossible  to  reach  it,  and  that  the  pressure  was  com- 
monly from  the  bodies  of  the  vertebrae  which  could  not  be 
removed.  A  careful  review  of  reported  autopsies  shows  that 
the  proportion  of  cases  in  which  the  pressure  is  from  the  laminae 
is  greater  than  has  been  supposed,  and  that  this  assertion  is  as 
true  now  as  when  originally  made  by  Mr.  Nunneley  twenty 
years  ago. 

It  is  easy  to  demonstrate  that  the  two  sweeping  statements 
which  have  been  quoted,  as  to  the  extreme  rarity  of  direct  com- 
pression by  the  arches  and  spinous  processes,  are  not  fully  jus- 
tified by  the  facts.  I  append  a  number  of  references  to  cases  of 
this  character,  selected  almost  at  random  from  medical  litera- 
ture, while  seeking  information  as  to  other  points.  They  might 
*be  greatly  multiplied.^     They  demonstrate  that,  in  addition  to 

1  Perhaps  the  following  case,  recorded  by  a  distinguished  neurologist,  will  serve  as  well 
as  any  as  an  example  of  a  group  of  cases  which  a  very  little  research  shows  to  be  by  no 
means  infrequent. 

Dr.  Charles  K.  Mills  has  reported  (The  Polyclinic,  vol.  i.,  X0.9,  1884)  the  case  of  a 
man  who  had  been  crushed  by  the  roof  of  a  building  falling  upon  him  ;  he  had  motor  and 
sensory  paralysis,  never  recovered,  and  died  of  exhaustion  five  years  later. 

A  post-mortem  examination  was  made  thirty  hours  after  death  by  Dr.  Flick.  The  ver- 
tebral column  had  been  fractured  at  the  position  of  the  twelfth  dorsal  and  first  lumbar 
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the  relief  which  we  may  perhaps  expect  to  give  by  removal  of 
the  laminae  even  in  cases  of  compression  by  posterior  displace- 
ment of  the  bodies,  we  may  expect,  in  a  proportion  larger  than 
has  been  generally  supposed,  to  remove  completely  and  perma- 

vertebrae.  The  posterior  portion  of  the  upper  of  these  bones  had  been  broken  and  driven 
inward,  and  its  fragments  were  overridden  by  a  portion  of  the  lower  injured  vertebra. 
The  dura  mater  was  adherent  to  the  bone  at  the  seat  of  the  fracture.  In  the  external 
layer  of  the  dura,  just  at  the  lower  end  of  the  spinal  cord,  was  a  bony  mass,  one-half  inch 
long  by  one-fourth  inch  wide.  The  membrane,  for  a  short  distance  above  this  point  and 
down  to  the  cauda  equina,  was  much  thickened  and  covered  with  a  dirty  exudation. 
The  cord  at  this  point  was  red  and  very  soft.  The  spinal  canal  contained  a  large 
effusion. 

Dr.  Mills,  in  reporting  this  case,  said:  "This  mass,  which  was  like  the  bony  concre- 
tions sometimes  found  in  the  falx  cerebri,  could  have  been  removed  by  operation,  after 
elevation  of  the  depressed  and  broken  spinal  arch.'' 

He  adds:  "  In  another  case  operation  might  have  been  of  benefit  if  performed  imme- 
diately after  the  accident.  The  most  important  features  of  this  and  the  first  case  were  as 
follows:  A  history  of  severe  injury  to  the  middle  and  lower  spine:  this  was  followed  at 
once  by  pains  in  the  back  and  limbs,  spinal  rigidity,  anaesthesia,  and  paralysis  of  the 
lower  limbs  and  of  the  bladder  and  bowels.  The  condition  remaining  was  one  of  motor 
paralysis,  wasting,  contraction,  depressed  electro-contractility,  coldness  and  lividity,  pecu- 
liar zones  of  anaesthesia,  and  abolition  of  the  tendon  reflexes  in  anaesthetic  regions.  In 
this  second  case,  at  the  upper  edge  of  the  twelfth  dorsal  vertebra  adhesions  were  found 
which  continued  down  the  canal  for  three  or  more  inches.  At  the  commencement  of  the 
cauda  equina,  which  was  about  the  centre  of  the  adhesion,  caries  of  the  first  lumbar  ver- 
tebra was  found,  the  portion  involved  being  the  inner  surface  of  the  laminae  close  to  the 
junction  of  the  body.  Above  and  below  the  caries  the  adhesions  were  most  persistent. 
The  conus  meduUaris,  cauda  equina,  and  membranes  were  a  glued  mass  ;  for  an  inch  or 
two  above  and  below  this  the  membrane  was  considerably  thickened,  a  deposit  being 
present  of  a  calcareous  nature  ("  Spinal  Localization,"  Therapeutic  Gazette,  May  15  and 
June  T5,  1889). 

Cases  more  or  less  similar,  but  agreeing  as  to  the  occurrence  of  fracture  of  accessible 
portions  of  the  vertebrae,  have  been  reported  by  Astley  Cooper;  Hamilton,  Fractures 
and  Dislocations;  Stephen  Smith,  N.  Y.  Journal  of  Medicine,  vol.  vi.,  1859;  Curling, 
two  cases,  London  Hospital  Reports,  vol.  i. ;  Van  Dyck,  N.  Y.  Journal  of  Medicine, 
vol.  iii.,  1857;  Eiberman,  Amer.  Journ.  of  Med.  Sci.,  October,  1879;  Arnott,  Lancet, 
1851;  Bransby  Cooper,  Lancet,  1828;  Williamson,  Dublin  Quarterly  Journal,  vol.  xxvii.; 
Boyer,  Surgical  Works,  vol.  ii. ;  C.  S.  May,  Amer.  Journ.  of  Med.  Sci.,  October,  1876; 
Erichsen,  Science  and  Art  of  Surgery;  Malgaigne,  Treatise  on  Fractures  (Packard's 
translation),  N.  Y.  Journ.  of  Med.  and  Collat.  Sci.,  September,  1849,  p.  268;  Hamilton, 
Treatise  on  Fractures  and  Dislocations;  Guy's  Hospital  Reports,  vol.  ii.  p.  480:  F. 
H.  Hamilton,  Jr.,  American  Medical  Times,  N.  S.,  vol,  viii. ;  Berkeley  Hill,  Trans. 
Royal  Med.  and  Chirurg.  Soc,  January  22, 1867 ;  Abernethy ;  J.  Comstock,  Boston  Med- 
ical Journal,  1848  ;  William  Pepper,  Trans.  Patholog.  Soc.  of  Phila.,  1867;  T.  B.  Ladd, 
Boston  Medical  Journal,  1852 ;  A.  P.  Clarke,  Journal  of  the  Amer.  Med.  Association, 
October,  1884;  S.  D.  Townsend,  Amer.  Journ.  Med.  Sci.,  O.  S.,  vol.  xxii. ;  J.  Solis- 
Cohen,  Trans.  Patholog.  Soc.  of  Philadelphia,  1878. 
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nently  the  actual  compressing  and  irritating  factor,  thus  giving 
the  cord  an  opportunity  for  reparative  action  if  it  has  not  been 
hopelessly  crushed  or  disorganized — an  opportunity  which  could 
not  occur  if  the  patient  were  left  to  the  unaided  processes  of 
nature. 

Of  the  cases  of  resection  for  fracture  and  luxation  which  have 
thus  far  been  recorded,  I  find  that  in  no  less  than  45  per  cent, 
was  there  a  fracture  of  the  laminae  or  processes — a  percentage 
which,  while  it  is  undoubtedly  far  in  excess  of  the  actual  fre- 
quency of  this  form  of  fracture,  should  yet  be  studied  in  the 
light  of  the  statement  made  by  the  opponent  of  the  operation — 
viz.,  that  it  is  impossible  to  tell  with  accuracy  the  extent  of  the 
damage  and  the  particular  parts  involved.  If  this  impossibility 
really  exists,  it  is  all  the  more  important  that  we  should  not 
lose  sight  of  the  fact  that  the  injury  may  be  one  quite  relievable 
by  operation. 

Even  when  the  pressure  is  anterior,  having  been  caused  by 
displacement  or  fracture  of  the  vertebral  body,  removal  of  the 
posterior  arches  increases  the  calibre  of  the  canal,  and  increases 
also  the  chance  of  avoiding  irreparable  damage  to  the  cord  by 
compression.  That  it  is  unsafe  to  say  in  any  given  case  that  the 
cord  is  hopelessly  damaged  would  seem  to  be  fairly  well  estab- 
lished by  the  results  of  such  cases  as  Horsley's,  Macewen's,  and 
Lauenstein's,  so  that  operation  should  scarcely  be  refused  on 
that  score  alone.^ 


1  In  his  article  in  Holmes's  Surgery  (vol.  iv.  p.  130),  Alexander  Shawsays:  "  Changes 
of  the  most  extraordinary  magnitude  may  be  effected  in  the  brain  and  cord  by  encroach- 
ments of  various  kinds,  without  the  sacrifice  of  their  functions,  on  condition  that  the  intru- 
sion is  made  slowly  and  gradually.''  This  opinion  has  been  reiterated  even  by  surgeons 
who,  like  Mr.  Shaw,  earnestly  oppose  resection,  and  is  used  as  an  argument  for  trusting 
the  patient  to  the  vis  medicatrix  natures.  Professor  Eve  has  brought  together  (Amer. 
Journ.  of  the  Med.  Sciences,  July,  1868)  eleven  cases  of  supposed  division  of  the  spinal 
cord  in  which  life  was  variously  prolonged,  and  in  one  of  which  recovery  was  complete. 
In  the  lower  animals  the  results  of  vivisection  experiments  have  been  somewhat  contra- 
dictory, but,  on  the  whole,  sustain  the  view  that  the  cord,  like  other  nerve-trunks,  pos- 
sesses extraordinary  regenerative  power.  In  some  animals  true  nervous  matter  is  intro- 
duced after  part  of  the  cord  has  been  destroyed ;  at  least  this  is  so  in  tritons  and  lizards 
(Miiller).  As  is  well  known,  in  these  animals  when  the  tail  is  removed  it  is  reproduced, 
and  Miiller  found  that  a  part  of  the  spinal  cord  corresponding  to  the  new  part  of  the  tail 
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A  Still  further  argument  was  that  the  exposure  of  the  cord 
and  membranes  to  the  air  would  inevitably  set  up  a  destructive 
inflammation,  an  argument  which  in  these  days  of  antiseptic 
surgery  need  not  further  be  considered.  The  general  conclu- 
sions that  the  operation  was  too  difficult,  was  too  prolonged, 
that  there  was  danger  of  fatal  hemorrhage,  etc.,  were,  as  experi- 
ence has  shown,  largely  theoretical ;  and  although  the  operation 
is  certainly  not  an  easy  one,  and  although  one  operator  did  lose 
his  patient  on  the  table  from  hemorrhage  while  attempting  to 
perform  it,  it  is  still  one  which  may  be  confidently  undertaken 
by  any  experienced  surgeon. 

In  reviewing  the  statistics  of  these  operative  cases,  it  seems  to 
me  quite  proper  that  those  belonging  to  the  pre-antiseptic  period 
should  be  omitted,  or  should  be  regarded  in  a  category  by 
themselves.  I  do  not  mean  that  all,  or  even  a  majority,  of  the 
fatal  cases  were  due  to  septic  disease.  In  many  of  them  the 
time  was  too  short,  in  others  death  resulted  from  intercurrent 
disease  of  other  organs  ;  but  a  sufficiently  large  proportion  were 
so  distinctly  septic  as  to  invalidate  any  sweeping  conclusions 
based  upon  the  results,  sepsis  after  this  operation  being  as  abso- 
lutely avoidable  as  after  any  other  in  surgery.  This  would  leaver 
then,  in  a  class  by  themselves,  the  thirty-seven  operations  for 
fracture  of  Macewen,  Morris,  Horsley  (two),  Lauenstein,  Lucke, 

is  reproduced.  Morphologically  the  elements  were  the  same,  but  the  spinal  nerves  were 
not  reproduced,  while  physiologically  the  new  nerve-substance  was  not  functionally  active. 
It  corresponds,  as  it  were,  so  a  lower  stage  of  development. 

According  to  Masius  and  Vaulain,  an  excised  portion  of  the  spinal  cord  of  a  frog  is 
reproduced  after  six  months :  while  Brown-Sequard  maintains  that  reunion  of  the  divided 
surfaces  of  the  cord  takes  place  in  pigeons  after  six  to  fifteen  months.  A  partial  reunion 
is  asserted  to  occur  in  dogs  by  Dentan,  Naunyn,  and  Eichhorst,  although  Schieferdecker 
obtained  only  negative  results,  the  divided  ends  being  united  merely  by  connective-tissue 
(Schwalbe). 

Eichhorst  and  Naunyn  found  that  in  young  dogs,  whose  spinal  cord  was  divided — not 
excised — between  the  dorsal  and  lumbar  regions,  there  was  an  anatomical  and  physio- 
logical regeneration  to  such  an  extent  that  voluntary  movements  could  be  executed. 
Vaulain  in  the  case  of  frogs,  and  Masius  in  that  of  dogs,  found  motility  restored  first  and 
sensation  afterward. 

In  1882,  Dr.  Carl  Maydl,  of  Vienna,  conceived  the  project  of  resecting  the  whole 
thickness  of  the  cord,  and  after  some  successful  experiments  on  dogs,  actually  opened  the 
spinal  canal  of  a  man  for  that  purpose,  but  found  the  conditions  too  unfavorable  to  pro- 
ceed further.     The  patient  recovered  from  the  operation,  but  was  not  improved  at  all. 
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Albert,  Duncan  (three),  Pean,  Allingham  (two),  Dawbarn,  Mears, 
Thorburn  (five),  Dandridge,  Deces,  Jaboulay  (two).  Abbe  (three), 
Pilcher,  Manley,  Bell  (two),  Armstrong,  Halstead.  Pinkerton, 
Golding-Bird,  Richardson,  Knox,  •  with  six  complete  recov- 
eries, six  recoveries  from  the  operation  with  benefit,  eleven 
recoveries  unimproved,  and  fourteen  deaths — a  mortality  of  38 
per  cent. 

The  chief  strength  of  the  opponents  of  operation  lies  in  the 
argument  that  the  operation  per  se  is  of  great  danger,  or  in  itself 
materially  diminishes  the  patient's  chances.  If,  as  I  believe  to 
be  the  case,  it  can  be  fairly  claimed  that  rapid  reunion  of  all  the 
soft  structures  down  to  the  dura  mater  itself  can  be  confidently 
expected ;  if  it  can  be  shown,  as  it  has  been,  that  extensive 
resections  of  the  laminae  do  not  greatly  or  permanently  weaken 
the  spine ;  if  under  antiseptic  methods  the  risk  of  consecutive 
inflammation  of  cord  or  membranes  is  practically  nil;  if  hemor- 
rhage is  not  to  be  feared,  and  if  loss  of  cerebro-spinal  fluid  is 
unimportant ;  if  it  happens  not  so  very  infrequently  that  the 
cord  is  directly  compressed  by  fragments  of  the  laminae  them- 
selves, or,  if  not,  that  by  removal  of  the  arches  relief  from  ante- 
rior pressure  '>nay\>&  afforded — if  these  are  facts,  or  even  reason- 
ably strong  probabilities,  it*is  evident  that  the  operation  is  one 
which  should  no  longer  be  rejected  on  the  sole  remaining 
ground  that  we  cannot  be  certain  in  an^^  given  case  as  to  the 
exact  amount  of  damage  which  has  been  done  to  tissues  of  the 
cord.  The  argument  that,  if  such  damage  were  irreparable, 
operative  interference  would  be  useless,  while  if  the  cord  retained 
the  power  of  recovering  itself  the  operation  would  only  add 
another  complication,  has  lost  nearly  all  its  force.  It  would 
seem  rather  to  be  the  duty  of  the  surgeon,  after  a  reasonable 
and  not  very  protracted  delay,  to  endeavor  to  relieve  any  pos- 
sible pressure,  to  remove  any  fragments  or  spiculai  of  bone,  to 
drain  thoroughly  the  canal  or  even  the  subdural  space  if  there 
be  any  oozing,  and  to  do  so  with  the  consciousness  that,  if  he 
meet  with  none  of  these  conditions,  he  is  at  any  rate  not  per- 
forming a  necessarily  fatal  operation. 
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Chipault  comes  to  the  following  conclusions  :  i.  Trephining  is  use- 
less when,  the  cord  having  been  contused,  the  fragments  displaced  at 
the  time  of  the  traumatism  have  returned  to  their  normal  position. 
2.  Trephining  is  almost  certainly  useful  (a)  when  the  cord  is  com- 
pressed between  a  vertebral  body  and  a  posterior  arch  ;  {li)  when  there 
is  medullary  compression  from  spinal  hemorrhage.  In  these  two  con- 
ditions the  least  possible  delay  is  advisable,  on  account  of  the  extreme 
rapidity  with  which  secondary  degenerations  occur.'     3.  Trephining 

1  "  I  might  give  many  illustrations  gathered  from  medical  and  surgical  literature  of 
intra-spinal  hemorrhage  in  which  operation  would  probably  have  proved  successful,  but 
I  will  confine  myself  to  two,  one  twenty-two  years  old  and  the  other  a  recent  case. 

"Jackson  (Lancet,  July  3,  1869),  reported  an  interesting  case  of  locahzed  spinal 
apoplexy  which,  with  our  present  lights,  might  perhaps  have  been  relieved  and  a  life 
saved  by  careful  trephining.  The  patient  was  a  bright  girl,  14  years  old.  While  dressing, 
her  fingers  felt  weak.  The  next  day  she  had  a  similar  weak  feeling  in  her  hands.  One 
day  later  she  was  unable  to  move  her  arms  except  at  the  wrists.  Later,  the  intercostal 
muscles  did  not  act  quite  freely,  and  she  seemed  to  lie  heavier  in  the  bed.  Moist  crepi- 
tant rales,  with  a  light  cough,  developed.  On  the  fifth  day  after  the  first  symptoms, 
careful  examination  clearly  demonstrated  great  loss  of  power  in  all  the  voluntary  muscles 
of  respiration  and  in  those  muscles  of  the  arm,  back,  and  chest  supplied  by  the  cervical 
nerves.  The  diaphragm  became  fixed,  and  there  was  slight  lividity  about  the  cheeks, 
with  a  fall  in  the  natural  temperature.  Sir  W.  Jenner,  who  was  called  in  consultation, 
diagnosticated  a  clot  in  the  cervical  portion  of  the  spinal  cord.  The  whole  cervical  por- 
tion of  the  spine,  but  particularly  in  front  and  to  the  left,  was  imbedded  in  an  oblong 
clot  of  dark  venous  blood  outside  the  membranes.  The  clot  ceased  at  the  seventh 
cervical  vertebra. 

"  In  this  case,  as  the  reporter  remarked,  the  effusion  probably  took  place  very  gradu- 
ally, had  room  to  extend  itself,  and  coagulated  very  slowly  and  imperfectly.  Until  the 
phrenic  nerves  were  interfered  with,  nearly  every  symptom  might  have  been  attributed 
to  hysteria. 

"  The  following  case  was  reported  by  Dr.  Arlidge  to  the  Staffordshire  branch  of  the 
British  Medical  Association  (Med.  and  Surg.  Rep.,  March  23,  1889,  vol.  Ix.,  No,  12,  p. 
370) :  The  patient,  44  years  old,  a  drinking  man,  was  admitted  to  the  infirmary  with  com- 
plete motor  paralysis  of  the  legs  and  some  weakness  in  the  arms,  where,  too,  formicatioiv 
and  numbness  were  experienced.  His  only  complaint  was  of  dorsal  pain.  Sensation  was 
normal,  and  the  legs  were  painless  and  their  reflexes  abolished.  The  bladder  was  dis- 
tended, and  prior  to  admission  had  been  emptied  by  the  catheter,  but  there  was  no  drib- 
bhng  of  urine.  Some  bronchial  rales  were  noted  in  the  upper  part  of  the  left  lung  ;  heart 
healthy  ;  bowels  confined  for  four  days  ;  the  cerebrum  undisturbed.  The  first  temperatute 
taken  was  103.6°,  but  the  next  day  it  fluctuated  between  105°  and  106°,  and  rose  to  107.4° 
the  day  preceding  his  death,  and  was  accompanied  by  delirium.  A  post-mortem  examina 
tion  revealed  a  copious  hemorrhage  within  the  meninges  of  the  spinal  cord,  extending 
downward  from  the  last  cervical  vertebra  for  about  six  inches.  The  blood  was  coagulated. 
No  ruptured  vessels  were  found  in  the  cord  itself,  and  no  cerebral  disease,  although  the 
dura  mater  was  very  adherent  to  the  skull.  There  was  no  fracture  of  the  spine,  and 
no  caries  of  any  vertebra''  (Chas.  K.  Mills,  "  Spinal  Localization," Therapeutic  Gazette, 
May  15  and  June  15,  1889). 
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is  absolutely  indicated  (a)  when  the  symptoms  are  due  to  compression 
of  the  cord  by  fragments  of  the  arches  or  laminae ;  we  should  then 
operate  as  early  as  possible ;  (^b)  when  there  is  compression  of  the 
filum  terminate  from  any  cause — that  is,  from  either  anterior  or  pos- 
terior fracture  or  from  the  presence  of  cicatrical  tissue.  We  should 
operate  at  the  end  of  the  same  month  if  improvement  has  ceased  for 
a  few  weeks. 

Unquestionably,  if  for  any  of  the  above  reasons  we  decide  to 
operate,  the  earlier  the  operation  is  done  the  greater  the  prob- 
ability that  it  will  be  of  benefit.  In  the  presence  of  depression 
of  arches  or  laminae,  immediate  interference  is  justifiable,  as  it  is 
in  cases  with  recognizable  symptoms  of  spinal  hemorrhage.  In 
the  absence  of  these  conditions,  and  weighing  fairly  the  fact 
that  even  in  recent  times  and  in  good  hands  there  have  been 
but  17  per  cent,  of  complete  recoveries  and  a  mortality  of  39 
per  cent,  after  this  operation,  the  safest  rule  with  which  I  am 
familiar  is  that  which  has  been  formulated  by  Lauenstein — 
namely,  that  if  after  the  lapse  of  from  six  to  ten  weeks  there  is 
incontinence  of  urine,  with  cystitis  or  incontinence  of  feces,  and 
especially  if  there  is  also  the  development  of  bedsores,  little  is 
to  be  hoped  for  from  the  unaided  efforts  of  Nature.  If,  how- 
ever, these  symptoms  be  absent,  and  if  there  be  the  least  im- 
provement in  either  sensation  or  motion,  it  will  be  proper  for 
the  surgeon  to  delay  operative  interference  still  longer.^ 

1  All  operators  upon  cases  ol  fracture  paraplegia  of  any  duration  have  thus  far  arrived 
at  about  the  same  conclusion,  namely,  that  the  pressure  of  bone  is  of  secondary  impor- 
tance, except  the  fracture  involves  only  the  arch,  where  it  is  driven  in  by  a  blow,  inasmuch 
as  the  violence,  usually  a  fall  and  bending  of  the  back,  which  will  produce  instant  paral- 
ysis, has  done  So  by  a  diastasis  of  the  vertebrae,  the  cartilages  being  ruptured  and  the 
arches  broken,  which  completely  pulpifies  the  spinal  medulla.  The  vetebrse  are  very  apt 
to  resume  immediately  their  usual  relations.  If,  however,  the  fracture  takes  place  at  or 
below  the  last  dorsal,  where  the  medulla  has  disappeared  and  the  firm  cauda  equina  com- 
mences, the  crushing  does  not  usually  destroy  the  nerves,  but  long  bone  pressure  would 
do  so.  In  such  cases  operation  to  correct  it  is  always  desirable.  It  still  remains  a  prob- 
lem, perhaps  never  to  be  solved,  how  to  connect  the  lower  segment  of  the  cord  with  the 
upper  when  there  is  a  gap  of  half  an  inch ,  and  whether  this  union  would  restore  functional 
connection  with  the  brain,  even  though  its  reflex  and  independent  activity  might  be  ever 
so  good.  The  cases  may  yet  be  found  where  sufficiently  narrow  transverse  lesions  will 
allow  the  suturing  of  fresh-cut  ends  of  the  cord. 

In  other  cases  it  remains  yet  to  try  the  suturing  of  nerve-roots  from  above  the  breaks 
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In  conclusion,  I  desire  to  speak  briefly  of  the  operation  itself, 
which  has  been  variously  described  as  "  formidable,"  "appalling." 
'*  well-nigh  impossible,"  "desperate  and  blind,"  and  in  other 
similar  extravagant  terms.  In  one  case  the  patient  is  said  to 
have  died  on  the  table  from  hemorrhage ;  in  another  the  opera- 
tion was  abandoned  on  account  of  the  supposed  impossibility  of 
its  completion.  It  has  not  seemed  to  me  that  these  descriptions 
are  in  the  least  justifiable.    The  operation  is,  indeed,  as  was  said 

into  some  one  or  two  below,  sacrificing  only  the  cutaneous  supply  for  a  small  area,  as 
suggested  by  Dr.  Dana,  or,  as  seems  feasible,  implanting  them  into  the  cut  end  of  the 
lower  stump,  thus  perhaps  innervating  some  limited  portion  of  the  distal  end  with  the 
chance  of  stimulating  more.  Possibly  in  this  way  even  the  vesical  control  alone  might  be 
restored.  This  is  conjecture  entirely,  and  is  based  on  the  fact  that  clean-cut  nerve- 
sections  will  unite  (Robert  Abbe,  New  York  Medical  Record,  vol.  xxxviii.,  2,  pp. 
85-92). 

Dandridge .remarks  that  "  the  question  of  operative  interference  in  spinal  surgery  must 
be  considered  in  reference  to  interference  immediately  after  the  receipt  of  injury,  and 
interference  deferred  until  the  amount  and  character  of  permanent  disability  can  be 
determined.  The  solution  of  these  questions  involves  a  consideration  of  the  source  and 
results  of  fracture  treated  without  recourse  to  operation.  It  is  well  known  that  not  only 
a  considerable  number  of  these  cases  escape  death,  but  entirely  recover  all  their  functions, 
even  after  the  existence  of  paralysis,  incontinence,  and  bedsores  existing  for  a  variable 
length  of  time.  In  a  valuable  paper  Burrell  has  investigated  the  results  of  all  the  cases 
which  have  occurred  in  the  Boston  City  Hospital,  eighty-one  cases  in  all,  of  which  eigh- 
teen survived.  Divided  into  regions,  we  find  twenty-eight  cases  of  fracture  of  the  cervi- 
cal vertebrae  gave  two  recoveries  ;  twelve  cases  of  fracture  of  the  upper  dorsal  vertebrae, 
six  recoveries  ;  nineteen  cases  of  fracture  of  the  lower  dorsal,  one  recovery;  twenty- three 
cases  of  fracture  of  the  lumbar  vertebrae,  ten  recoveries.  Of  the  sixty- four  fatal  cases 
thirty-five  died  within  five  days,  eight  in  from  five  to  ten  days,  and  seven  in  from  ten  days 
to  a  month.  Five  of  these  cases  were  submitted  to  operation,  all  of  which  were  promptly 
fatal.  In  the  eighteen  who  survived,  the  result  was  good  in  nine,  and  in  nine  complete 
disability  remained  permanent.  The  especial  value  of  Burrell's  paper  is  that  it  is  based 
on  the  entire  number  of  cases  treated  in  a  single  institution,  and  gives,  therefore,  more 
reliable  data  for  deductions  than  statistics  made  up  of  isolated  cases.  Favorable  results 
always  obtain  undue  prominence  under  such  circumstances.  It  is  apparent  from  the 
above  figures  that  twenty-one  per  cent,  of  fractures  of  the  spine  survive,  and  that  over 
ten  per  cent,  make  a  satisfactory  recovery. 

"  Of  the  fatal  cases,  a  very  large  proportion  die  in  the  first  few  days,  a  fact  of  impor- 
tance in  estimating  the  danger  of  operation,  the  high  mortality  of  which  in  cases  of  recent 
injury  cannot  properly  be  attributed  to  the  operation  itself,  but  is  largely  due  to  the  con- 
comitant injury. 

"  It  is  further  evident  that,  while  treatment  is  successful  in  preserving  the  lives  of  a 
considerable  number,  one  half  the  survivors  are  left  completely  disabled ;  so  that  any 
addition  to  our  therapeutic  resources  must  be  eagerly  welcomed"  (Journal  of  the  Ameri- 
can Medical  Association,  1889,  vol.  xiii.,  2,  pp.  39,  40). 
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by  McDonnell,  apt  to  be  tedious  and  tiresome;  but,  so  far  as 
any  major  difficulties  are  concerned,  it  is  not  to  be  compared 
with  many  much  better  known,  and  much  more  frequently  prac- 
tised, operative  procedures.  I  base  this  opinion  both  upon  ex- 
periments on  the  cadaver,  and  upon  my  experience  with  the 
cases  in  which  I  have  performed  resection.  It  may  be  useful  to 
give  the  details  of  the  method  which  seems  to  be  preferable : 

The  patient  having  been  placed  in  the  prone  position,  and  a  gentle 
curve  having  been  given  the  spine  by  means  of  a  firm,  small  pillow 
placed  under  the  lower  ribs,  a  long  incision  should  be  made  directly 
down  to  the  tips  of  the  spinous  processes,  the  middle  of  the  incision 
being  opposite  the  supposed  site  of  the  tumor,  the  apex  of  the  angle, 
or  curve,  if  the  case  be  one  of  Pott's  disease,  or  the  deformity,  or 
displacement,  if  the  case  be  one  of  fracture  or  luxation.  The  mus- 
cles should  then  be  freely  separated  from  the  sides  of  the  spinous 
processes  and  the  posterior  surfaces  of  the  laminae,  the  edge  of  a 
stout,  thick-backed  scalpel  being  used  for  this  purpose.  One  side  of 
the  spine  should  be  cleared,  and  all  hemorrhage  arrested  by  the  use 
of  haemostatic  forceps,  before  the  other  side  is  approached,  and  the 
wound  should  be  filled  with  sponges,  or  a  towel  wrung  out  of  a  hot 
antiseptic  solution.  This  having  been  done,  the  other  side  may  be 
treated  in  the  same  manner.  By  the  time  the  spine  is  thoroughly 
exposed  on  the  second  side,  most  of  the  bleeding  will  have  perma- 
nently stopped  on  the  other ;  but  any  distinct  spirts  or  free  oozing 
following  the  removal  of  the  catch-forceps  should  then  be  permanently 
arrested  by  ligature,  after  which  the  periosteum  may  be  reflected  by 
making  a  firm  incision  through  it  along  the  angle  between  the  spinous 
processes  and  the  laminae,  turning  up  its  edge  at  this  point  with  the 
help  of  dissecting  forceps,  and  then  scraping  the  surfaces  of  the  ver- 
tebral arches  with  a  curved  periosteal  elevator.  This  being  completed, 
the  hemorrhage  should  be  similarly  arrested,  and  the  periosteum  re- 
flected on  the  opposite  side.  Cline  and  Tyrrell  used  broad,  angular 
plates  as  retractors  on  each  side ;  Gordon  divided  the  attachment  of 
the  muscles  to  the  articular  processes,  which,  he  said,  gave  plenty  of 
room,  as  each  end  of  a  muscular  bundle  when  separated  from  its 
attachment  retracted  of  itself  and  needed  little  holding  back  with  the 
fingers;  Horsley  divides  the  deep  fascia  at  right  angles  to  the  line  of 
the  incision  opposite  its  middle,  in  order  to  prevent  its  resisting  a 
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proper  separation  of  the  sides  of  the  wound,  and  says  that  it  may  be 
found  necessary  to  divide  this  aponeurosis  at  more  places  than  one. 
In  my  cases  I  found  that  retractors  of  moderate  size,  not  large  or 
clumsy  enough  to  be  in  the  way,  were  all  that  was  needed  to  keep  the 
muscular  masses  from  interfering  with  the  subsequent  procedures.  The 
next  step,  and  the  one  which  greatly  facilitates  the  remainder  of  the 
operation,  consists  in  the  division  of  the  spinous  processes  close  to 
their  bases  by  means  of  large,  strong  bone-forceps  set  at  an  obtuse 
angle.  This  was  not  done  by  most  of  the  earlier  operators,  but  it 
certainly  adds  nothing  to  the  severity  of  the  operation,  while  affording 
much  freer  exposure  of  the  laminae,  which  are  the  next  parts  to  be 
attacked.  In  perforating  these,  Cline  advised  the  use  of  a  small- 
crowned  trephine  to  cut  through  the  vertebral  arches,  if  requisite — 
that  is,  if  they  were  not  already  broken  into  more  than  two  pieces. 
Tyrrell  found  Hey's  saw  most  convenient.  In  Gordon's  case  one  side 
of  the  arch  was  broken  and  the  yellow  ligament  torn  through,  admit- 
ting the  entrance  of  his  finger,  so  that  he  merely  divided  the  other 
side  of  the  arch  with  a  pair  of  stout  bone-forceps ;  Lauenstein  employed 
a  chisel ;  Horsley  returned  to  the  use  of  the  trephine,  but  says  that  if 
more  than  one  arch  is  to  be  removed,  it  will  be  better  by  means  of  an 
angular  saw  to  cut  partly  through  the  laminae  along  the  lines  of  the 
sides  of  the  neural  canal,  and  then  the  division  of  the  bones  can  be 
completed  with  the  bone-forceps.  I  have  found  that  both  the  tre- 
phine and  the  saw  are  unnecessary,  and  that  the  laminae  can  be  more 
expeditiously,  and  with  equal  safety,  divided  by  the  use  of  a  pair  of 
very  strong  bone-forceps,  either  straight  or  having  a  large  obtuse 
angle,  as  may  be  preferred  by  the  operator.  The  vertebra  at  the 
centre  of  the  incision  should  be  selected,  and  the  vertebral  spaces 
above  and  below  its  laminae  should  be  recognized  with  the  tip  of  the 
finger.  The  points  of  the  bone-forceps  should  then  be  placed  above 
and  below  its  edges,  and  the  laminae  cut  through  by  successive  short 
nips,  the  line  of  section  being  as  close  to  the  transverse  processes  as 
possible.  This  gives  the  greatest  exposure  of  the  cord  and  of  the 
membrane  itself. 

Abbe's  procedure  is  as  follows:  The  patient  is  laid  prone,  but  with 
one  shoulder  raised  by  a  sand  pillow,  favoring  easier  respiration  and 
inclining  the  back  toward  the  operator  slightly.  A  free  incision  is 
made  parallel  to  the  spines  and  a  half-inch  to  one  side,  cutting  the 
longitudinal  attachments  from  one  side  only,  and  being  carried  clean 
down  to  the  laminae  at  the  second  or  third  pass  of  the  knife.     To 
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approach  the  fracture  the  incision  is  made  from  one  or  two  vertebrae 
above  to  an  equal  distance  below ;  the  laminae  are  then  cleared  of 
muscles,  which  are  drawn  outward  by  retractors,  and  the  ligament 
divided  so  as  to  isolate  a  block  of  four  spines,  whose  bases  are  then 
severed  from  their  arches  by  stout  cutting  pliers. 

This  manoeuvre  at  once  allows  a  retraction  of  the  entire  block  of 
connected  spines  with  their  muscles  still  attached  to  one  side,  and 
the  entire  breadth  of  the  spinal  arch  is  thus  exposed  without  sacri- 
ficing the  overlying  tissues.  A  pair  of  slightly  curved  rongeurs  are 
then  applied  to  the  lower  edge  of  one  lamina,  and  with  incredible 
ease  the  entire  breadth  is  quickly  gnawed  away. 

Abbe  claims  that  this  is  the  most  speedy,  the  least  bloody,  preserves 
all  the  tissues  in  and  about  the  spines,  which  are  replaced,  and  gives 
firmness  to  the  back,  as  well  as  prevents  a  gap  that  Nature  would  be 
obliged  to  fill.  The  incision  should  be  on  one  side  of  the  spines  only, 
they  being  cut  off  and  dragged  to  the  other  side,  exposing  the  entire 
arch  without  dividing  the  inter-spinous  ligament.  The  only  bone- 
cutting  instruments  to  be  used  are  two  very  narrow  rongeurs,  one 
curved,  one  straight,  with  a  quarter-inch  bite,  and  presenting  a  flat 
Gothic  arch  aspect  when  the  points  are  brought  together.  Abbe 
thinks  that  the  saw  is  dangerous,  awkward,  and  inefficient,  and  that 
the  rongeurs  are  by  far  the  quickest. 

The  color  of  the  dura  should  be  noted,  particularly  with  the  view 
of  determining  in  cases  of  traumatism  whether  it  is  or  is  not  necessary 
to  open  it.  If  it  be  dark  or  purplish  from  the  presence  of  exuded 
blood  beneath  it,  or  yellowish  from  the  presence  of  pus,  it  will,  of 
course,  be  proper  to  incise  it  in  order  to  empty  and  to  explore  the  sub- 
dural space.  My  own  feeling  is  that  in  all  cases  in  the  future  in  which 
this  operation  is  performed  for  supposed  tumor,  and  the  growth  is  not 
found  lying  upon  or  external  to  the  dura,  that  membrane  should  be 
freely  and  fearlessly  opened  for  exploration  purposes.  The  resulting 
escape  of  the  cerebro-spinal  fluid  has  been  found  to  be  merely  one  of 
the  bugbears  of  the  subject,  and  is  certainly  not  to  be  weighed  against 
the  chance  of  terminating  the  operation  without  discovering  a  possibly 
existent  and  relievable  condition.  If  it  is  determined  to  open  it,  it 
may  be*picked  up  in  the  median  line  and  at  the  middle  of  the  incision 
with  a  pair  of  delicate-toothed  forceps,  nicked  with  a  knife  or  the 
scissors,  and  then  divided  either  upon  a  director  or  with  a  pair  of 
blunt-pointed  scissors  to  any  required  extent  ^upward  or  downward. 
It  can  be  easily  and  gently  retracted  to  either  side,  so  as  to  expose 
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the  whole  posterior  surface  of  the  cord  to  both  inspection  and  palpa- 
tion, permitting  the  gentle  insertion  of  the  tip  of  the  finger  between 
its  inner  surface  and  the  lateral  aspect  of  the  cord,  and  permitting 
also,  if  need  be,  the  investigation  of  the  anterior  and  antero-lateral 
subdural  spaces  by  means  of  a  blunt-curved  instrument,  such  as  a 
pedicle  needle  or  an  aneurismal  needle.  The  inspection  having  been 
completed,  the  tumor  having  been  removed,  and  the  pus  or  blood 
evacuated,  or  it  having  been  determined  that  no  indication  for  further 
operative  interference  exists,  the  incision  in  the  dura  should  be 
stitched  up  with  fine  interrupted  catgut  sutures.  These  may  be  intro- 
duced very  readily  and  speedily  by  means  of  a  pair  of  staphylor- 
rhaphy needles,  the  one  not  in  use  being  threaded  by  an  assistant  while 
each  stitch  is  being  put  in  place ;  the  stitches  should  be  inserted  at 
intervals  of  about  one-eighth  to  one-sixth  of  an  inch,  and  when  all 
are  in  place  can  be  easily  tied,  the  ends  being  cut  off  short.  A  small 
rubber  drainage-tube  and  a  dozen  strands  of  chromicized  catgut  should 
then  be  laid  throughout  the  entire  length  of  the  wound,  the  muscles 
being  united  above  them  by  means  of  chromicized  catgut  sutures,  after 
which  the  skin  and  aponeurosis  are  brought  together  by  silk  or  silver 
wire,  as  may  be  preferred.  It  is  hardly  necessary  to  say  that  the  most 
rigid  antiseptic  precautions  should  be  observed  from  first  to  last. 

I  may,  in  conclusion,  briefly  summarize  the  opinions  I  have 
arrived  at  after  this  consideration  of  this  last  branch  of  the 
subject : 

1.  Some  objections  urged  against  operative  interference  in 
spinal  traumatism — i.  e.,  hemorrhage,  frequency  of  absolute  de- 
struction of  the  cord,  pressure  from  inaccessible  fragments  of 
bone,  etc. — have  been  shown  to  be  unsupported  by  clinical 
facts ;  others  were  largely  due  to  a  well-founded  dread  of  {a) 
the  shock  in  those  cases  operated  on  in  pre-anaesthetic  times, 
and  {h)  consecutive  inflammation,  suppuration,  and  pyaemia  in 
pre-antiseptic  periods. 

2.  The  results  of  recent  operative  interference  in  properly 
selected  cases  of  fracture  of  the  spine  are  encouraging,  and 
should  lead  to  the  more  frequent  employment  of  resection  of 
the  posterior  arches  and  laminae:  {a)  in  all  cases  in  which  de- 
pression of  those  portions,  either  from  fracture  or  from  disloca- 
tion, is  obvious  ;  {b)  in  some  cases  in  which  after  fracture  rapidly 
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progressive  degenerative  changes  manifest  themselves ;  (c)  in 
all  cases  in  which  there  is  compression  of  the  cauda  equina  from 
any  cause,  whether  from  anterior  or  posterior  fracture  or  from 
cicatricial  tissue;  (^  in  the  presence  of  characteristic  symptoms 
of  spinal  hemorrhage,  intra-  or  extra-medullary. 

3.  Operation  is  contra-indicated  by  a  history  of  such  severe 
crushing  force  as  would  be  likely  to  cause  disorganization  of  the 
cord.  The  question  which  will  remain  in  doubt  previous  to 
operation  will  usually  be  that  of  the  extent  of  damage  done  to 
the  cord  and  the  possibility  of  its  taking  on  reparative  action. 
As  to  this,  the  safest  rule  is  that  which  has  been  formulated  by 
Lauenstein,  namely,  that  if  after  the  lapse  of  six  or  ten  weeks 
there  is  incontinence  of  urine  with  cystitis,  or  incontinence  of 
feces,  and  especially  if  there  are  also  the  development  and 
spreading  of  bedsores,  but  little  is  to  be  hoped  for  from  the  un- 
aided efforts  of  Xature.  If,  however,  these  symptoms  be  absent, 
and  if  there  be  the  least  improvement  in  either  sensation  or 
motion,  it  will  be  proper  for  the  surgeon  to  delay  operative 
interference  still  longer. 


214  DISCUSSION. 


DISCUSSION. 

Dr.  H.  H.  Mudd,  of  St,  Louis. 

The  fact  that  after  fracture  and  dislocation  of  the  spine  the  dis- 
placed vertebra  returns  so  nearly  to  the  norn:ial  position  that  the 
pressure  is  thus  removed,  takes  away  this  indication  for  operation. 

One  point  which  was  not  brought  out  so  clearly  as  it  might  have 
been  in  the  paper  is  that  the  relief  or  recovery  after  such  an  injury,  if 
it  occurs  at  all  under  the  efforts  of  Nature,  begins  rather  promjptly 
and  goes  to  a  certain  stage,  and  there  stops.  This  important  clinical 
point  leaves  us  free  to  act,  if  the  progress  toward  recovery  becomes 
arrested  at  a  point  where  the  patient  is  helpless.  Shall  we  operate 
promptly  in  these  cases  where  we  have  a  doubtful  condition  to  be 
relieved  by  operation  ?  I  say  No.  I  think  that  clinical  experience 
suggests  that.  We  should  not  operate  where  the  condition  to  be 
relieved  is  not  clearly  evident,  either  from  the  manner  of  the  infliction 
of  the  injury  or  from  the  clinical  effects.  We  should  wait  before  per- 
forming the  operation,  until  Nature's  effort  is  evidently  futile.  If  the 
indications  of  pressure  are  clear  in  the  beginning  we  may  operate 
promptly.  Shock  is  an  important  element  in  these  cases,  and  in  the 
last  ten  years  we  have  not  advanced  much  in  our  treatment  of  this 
condition. 

The  little  clinical  experience  that  I  have  had  has  been  largely  with 
bullet  wounds.  In  one  case  it  passed  through  the  lamina  posteriorly. 
In  this  case  the  fourth  cervical  laminae  were  broken.  There  was  anaes- 
thesia of  the  opposite  side  and  paresis  of  the  same  side.  The  removal 
of  the  bullet  gave  prompt  relief.  In  one  of  the  other  cases,  where 
operation  was  attempted  some  months  after  the  injury,  there  was  found 
a  band  of  connective  tissue  encircling  the  cord.  It  was  divided,  but 
could  not  be  entirely  removed.  In  the  third  case  I  operated  after  the 
lapse  of  eight  or  ten  days,  the  eleventh  dorsal  vertebra  being  the  one 
implicated.  There  was  still  some  fever  from  the  inflammatory  pro- 
cess. I  found  the  point  of  entrance,  and  I  thought  the  point  of  exit. 
I  removed  the  laminae  of  the  two  lower  dorsal  vertebrae  and  of  the 
first  lumbar.  The  patient  was  a  stout,  healthy  man,  but  he  died  from 
shock.  The  bullet  was  found  in  the  spinal  canal,  three  or  four  ver- 
tebrae below  the  point  of  entrance. 
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I  have  had  no  difficulty  from  hemorrhage.  In  these  operations  the 
laminje  and  the  wound  healed  promptly. 

In  the  cases  of  tumor  there  is  often  great  difficulty  in  diagnosis.  I 
had  a  case  under  observation  not  long  ago  in  which  the  neurologist 
as  well  as  myself  concluded  that  there  was  a  tumor.  We  found  on 
examination  a  syringo-myelitis  about  the  dorsal  vertebrae,  rather 
limited  in  extent.  The  symptoms  were  much  like  those  that  would 
be  produced  by  a  tumor. 

Dr.  John  B.  Roberts,  of  Philadelphia. 

I  still  hold  the  opinion  which  I  held  nine  years  ago,  that  injuries 
and  disease  of  the  spine  of  a  surgical  kind  should  be  treated  as  we 
treat  injuries  of  the  cranial  cavity.  I  see  no  reason,  with  the  ex- 
ception of  the  greater  shock,  why  we  should  not  operate  or  refrain 
Irom  operating  on  the  spine  just  as  in  injuries  of  the  cranium. 

Dr.  White  has  spoken  of  Pott's  disease,  and  operations  for  angular 
curvature.  Sufficient  stress  has  not  been  placed  upon  the  fact  that 
many  of  these  cases  of  absolute  motor  paralysis  improve  under  ordi- 
nary remedies.  A  year  ago  I  called  a  consultation  to  determine 
whether  an  operation  should  be  performed  on  one  of  these  cases,  due 
to  spinal  tuberculosis.  I  decided  not  to  operate.  Since  then  the 
patient  has  so  improved  as  to  be  able  to  walk,  and  is  practically  well. 
Here  the  cure  has  been  due  to  the  absorption  of  inflammatory  products 
which  were  the  cause  of  the  paralysis.  The  displacement  is  not  the 
cause.  The  bodies  being  eaten  away,  there  is  usually  more  room  than 
normal  for  the  cord.  The  cases  reported  of  curetting  of  the  bodies 
are  probably  often  cases  of  curetting  of  the  base  of  one  of  the  pro- 
cesses. Someone,  in  California,  I  think,  has  practised  in  these  cases 
of  spinal  tuberculosis  incision  down  to  the  spinous  processes  and  wir- 
ing them  together,  thus  making  a  splint.  This  seems  to  be  a  mechani- 
cal procedure  worthy  of  further  consideration,  as  it  would  apparently 
give  greater  rigidity  than  the  plaster-jacket. 

In  regard  to  operations  on  the  spine  for  traumatism,  I  feel  that  we 
should  explore  the  spine  as  we  explore  the  brain.  If  there  has  been 
a  severe  injury,  with  extensive  fracture,  spicules  of  bone  are,  perhaps, 
driven  in  and  hemorrhage  takes  place  in  the  canal.  A  few  weeks  ago 
I  saw  a  case  of  severe  injury,  with  paralysis  coming  on  within  a  few 
hours,  leading  me  to  believe  that  there  wa^  intra-spinal  hemorrhage. 
If  the  case  had  been  in  my  own  hands,  I  might  perhaps  have  tre- 
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phined,  though  the  complication  with  other  injuries,  however,  made 
the  case  somewhat  obscure.  The  rage  for  operating  on  the  brain  and 
spinal  cord  is  so  great  that  men  claiming  to  practise  antiseptic  methods 
often  do  a  great  deal  of  harm  to  surgery.  I  do  not  believe  that  all 
the  cases  collected  by  Dr.  White  have  been  operated  upon  under  true 
aseptic  or  antiseptic  methods.  If  so,  the  mortality-rate  would  prob- 
ably have  been  less. 

Dr.  J.  J.  Putnam,  of  Boston. 

I  am  not  sure  that  I  can  add  anything  of  interest.  In  Boston  our 
experience  with  operation  in  spinal  injuries  has  been  slight.  I  do  not 
think  that  the  danger  of  inflammation  of  the  cord  as  a  result  of  tre- 
phining has  been  stated  quite  as  fully  as  it  deserves.  I  recently  had 
a  case  where  I  had  thought  of  operation,  and  in  regard  to  which  I  had 
some  correspondence  with  Mr.  Horsley.  He  wrote  me  that  he  had 
known  myelitis  to  be  set  up  by  operation,  and  he  thought  that  the 
indication  should  be  distinct  before  operation  was  attempted. 

Another  point  of  interest  is  in  regard  to  the  prognosis  of  fracture. 
Although  the  prognosis  is  usually  bad,  we  have  had  two  cases  in  which, 
after  one  year  and  four  years,  respectively,  improvement  took  place, 
and  eventually  reached  a  considerable  degree.  I  do  not  mention  this 
as  against  operation,  for  it  seems  fairly  reasonable  that  in  these  cases 
the  improvement  might  have  been  hastened  by  operation. 

I  think  that  it  will  be  of  interest  to  recall  a  few  pathological  facts 
as  to  the  occasional  causes  of  paralysis  in  some  cases  of  spinal  disease 
besides  fracture.  There  have  been  two  cases  reported  in  the  past  two 
years  where  paralysis  seemed  to  be  due  to  relatively  slight  and  re- 
movable causes.  One  was  shown  at  the  meeting  of  the  American 
Neurological  Association  last  summer  in  Philadelphia  by  Dr.  Dercum. 
In  this  case  the  operation  was  followed  by  marked  improvement, 
though  I  think  only  a  few  adhesions  were  found.  The  investigations 
into  the  paralysis  of  Pott's  disease  indicate  that  it  is  due  largely  to 
oedema  of  the  spinal  cord,  due  sometimes  to  disturbance  of  the  lymph 
circulation  in  the  dura  mater.  It  may  be  that  some  such  conditions 
as  these  are  present  more  often  than  we  suppose. 

Dr.  James  McCann,  of  Pittsburg. 

I  have  knowledge  of  two  cases  of  operation  on  the  spine,  in  one  of 
which  I  participated.     A  stout,  healthy  man  received  a  crush  of  the 
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spine  in  a  coal  mine.  He  became  paralyzed  in  his  lower  extremities. 
Theie  was  deformity  at  the  lower  dorsal  region.  It  was  determined 
to  attempt  relief  by  operation.  The  laminae  were  found  to  be  frac- 
tured and  driven  down  on  the  cord ;  the  dura  mater  was  lacerated  and 
the  cord  torn ;  the  fragments  were  elevated.  There  was  no  benefit 
from  the  operation,  and  the  patient  subsequently  died. 

The  second  operation  was  done  by  ray  son  at  the  Mercy  Hospital. 
The  patient,  a  man,  had  been  caught  in  an  elevator  three  months 
before.  The  injury  involved  the  lowest  dorsal  and  the  first  and 
second  lumbar  vertebrae.  At  the  time  of  operation  there  were  bed- 
sores over  both  trochanters.  There  was  complete  anaesthesia  from  the 
knees  down,  with  almost  entire  loss  of  motion  in  the  lower  extremi- 
ties. The  operation  consisted  in  cutting  away  a  portion  of  the  arches 
and  laminae,  and  elevating  them  so  as  to  relieve  the  pressure  upon  the 
cord.  The  operation  was  done  under  rigid  antiseptic  precautions. 
The  wound  was  nearly  five  inches  in  length ;  it  healed  kindly,  and 
the  patient  recovered.  The  deep  ulcerations  over  the  trochanters  re- 
quired twelve  months  to  heal.  The  operation  was  done  in  February, 
1890.  The  patient  walks  with  a  cane.  It  is  a  case  of  as  nearly  a  per- 
fect recovery  as  we  are  likely  to  meet  with. 

Dr.  White.  The  probability  of  severe  shock  is  certainly  one  of 
the  strongest  contra-indications  to  operation.  It  must  be  admitted 
that  we  are  here  dealing  with  a  class  of  cases  which  are  especially 
subject  to  shock,  and  that  the  operation  is  always  a  prolonged  one. 
I  have  no  desire  to  underrate  the  importance  of  these  facts  as  deter- 
rents, and  yet  in  the  fourteen  deaths,  reported  as  occurring  in  a  series 
of  forty-five  cases,  only  two  or  three  were  attributed  to  shock. 

The  remarks  of  Dr.  Roberts,  comparing  spinal  and  cranial  surgery, 
are  correct  in  the  sense  in  which  he  made  them — /.  e.,  as  illustrating 
the  invasion  by  surgeons  of  new  and  hitherto  unbroken  ground — but 
if  the  simile  should  not  be  carried  further,  or  used  as  an  argument 
based  on  a  supposed  similarity  of  conditions,  it  is  misleading.  The 
tissues  involved  and  the  anatomico-pathological  conditions  are  entirely 
different.  The  diseases  and  injuries  which  belong  to  the  two  regions 
are  not  closely  parallel. 

Dr.  Putnam  has  referred  to  the  dangers  of  inflammation.  If  he 
means  dangers  of  inflammation  subsequent  to  operation,  we  can  avoid 
them  by  antiseptic  measures.  The  danger  of  inflammation  from  the 
injury  to  the  cord  merits  all  the  importance  given  to  it.     As  a  matter 
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of  fact,  in  traumatism  it  is  often  more  than  inflammation — it  is  actual 
destruction  of  the  cord. 

Reference  has  been  made  to  the  cases  in  which  there  is  considerable 
improvement  after  three  or  four  years.  Were  I  so  unfortunate  as  to 
meet  with  such  an  injury,  I  would  take  the  small  chances  offered  by 
early  operation  rather  than  live  three  or  four  years  in  the  condition  in 
which  we  see  cases  of  spinal  fracture,  and  then  only  have  what  is  called 
"considerable  improvement,"  which  means  possibly  to  have  the  bed- 
sores heal  and  to  regain  partial  control  over  the  bladder  and  rectum. 
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In  a  study  of  the  cases  of  recurrent  carcinoma  of  the  breast, 
only  those  will  be  considered  in  which  a  thorough  microscopi- 
cal examination  of  the  tumor  has  been  made.  All  other 
cases  will  be  excluded  as  worthless,  because  a  large  number 
of  benign  as  well  as  malignant  tumors  of  the  breast  have  been 
grouped  under  the  general  class  of  carcinoma.  For  these  rea- 
sons as  well  as  from  the  absence  of  a  scientific  diagnosis  of  the 
many  different  tumors  affecting  the  breast,  our  knowledge  of 
the  recurrence  of  carcinoma  in  this  organ  is  vague  and  untrust- 
worthy. An  attempt  will  be  made  to  collect  cases  of  recurrent 
carcinoma,  utilizing  only  those,  however,  about  which  an 
authoritative  statement  can  be  made. 

rhe  points  at  issue  in  this  paper  are  not  the  relative  frequency 
of  carcinoma  of  the  breast  or  the  proportion  in  which  this  disease 
exists  in  the  sexes,  or  the  conditions  under  which  this  neoplasm 
primarily  develops,  or  the  etiology  of  the  growth.  In  other 
words,  all  the  various  subjects  connected  with  carcinoma  of  the 
breast  and  collateral  with  it  are  not  included  in  our  discussion 
to-day.  The  title  of  our  paper  restricts  us  to  one  of  the  multi- 
farious subjects  incident  to  this  disease.  Any  information  upon 
the  circumscribed  limits  of  this  single  question  may  be  regarded 
as  a  scientific  contribution.  Possibly  many  of  us  may  live  to 
see  the  day  when  the  bacteriological   origin  of  carcinoma  will 
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be  established,  and  it  is  to  be  hoped  that  this  great  discovery 
will  be  accompanied  by  an  infallible  remedy. 

This  knowledge,  however,  has  not  yet  come,  but  the  time  has 
already  arrived  when  an  inquiry  into  the  question  of  recurrence 
after  surgical  removal  is  pertinent. 

The  length  of  time  that  a  patient  may  enjoy  immunity  from 
this  disease  after  removal  of  the  breast  is  a  problem  of  over- 
whelming interest  not  only  to  the  sufferer,  but  also  to  the 
surgeon. 

The  necessity  of  an  investigation  of  carcinoma  of  the  breast 
can  be  estimated  when  it  is  considered  that  in  England  alone 
there  are  7000  deaths  annually  from  carcinoma,  and  that  there 
are  30,000  patients  suffering  at  all  times  in  that  country  from 
this  affection,  of  which  number  a  large  proportion  involve  the 
breast.  When  it  is  considered  that  50  per  cent,  of  the  cases 
of  carcinoma  of  the  breast  die  within  three  years,  and  that  one- 
third  die  within  two  years,  and  that  of  all  the  tumors  affecting 
the  breast  80  per  cent,  consist  of  carcinoma,  some  idea  can  be 
formed  of  the  overwhelming  interest  and  paramount  import- 
ance of  our  theme  to-day. 

The  mere  fact  that  carcinoma  causes  more  deaths  in  the 
United  States  in  one  year  than  the  sum-total  of  deaths  due  to 
erysipelas,  tetanus,  hydrophobia,  lightning,  typhlitis,  gunshot 
wounds,  joint  disease,  together  with  other  well-known  surgical 
affections,  conveys  at  once  an  idea  of  the  wide  dimensions  of 
our  subject.  When  we  learn  that  carcinoma  causes  nearly  half 
as  many  deaths  in  one  year  in  the  United  States  as  are  caused 
by  accidents  and  injuries  of  all  kinds  and  descriptions,  the 
importance  of  our  subject  is  imperatively  forced  upon  us. 

Dr.  Billings  has  demonstrated  by  statistics  that  carcinoma  is 
a  disease  which  is  slowly  increasing,  and  that  it  is  the  cause  of 
a  larger  proportion  of  deaths  in  nations  which  have  reached 
the  highest  state  of  civilization.  For  example,  in  the  United 
States  in  one  year  there  were  over  13,000  deaths  from  carci- 
noma, of  which  there  were  twice  as  many  deaths  among  females 
as  among  males.  There  are  over  14,000  people  in  the  United 
States    dying   each    year  from   carcinoma.     There  were    1387 
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cases  of  death  from  carcinoma  of  the  breast  alone  in  this  country 
during  the  year  1880. 

It  is  evident,  therefore,  from  these  facts,  that  the  question 
propounded  for  discussion  is  one  calculated  to  awaken  great 
interest. 

As  another  instance  of  the  necessity  of  investigating  this 
subject  may  be  cited  the  antagonistic  views  held  by  surgeons 
upon  the  question  of  curability  or  recurrence  of  carcinoma  of 
the  breast.  Some  surgeons  have  stated  that  breast  carcinoma 
will  always  be  found  recurrent.  In  broad  and  striking  contrast 
to  this  statement,  other  surgeons  have  expressed  their  opinions 
in  favor  of  permanent  cure  of  the  disease  after  operation.  With 
this  wide  diversity  of  opinion  it  is  extremely  opportune  that 
the  attention  of  this  learned  body  should  be  directed  to  the 
solution  of  this  intricate  problem. 

In  order  to  facilitate  the  discussion  of  the  subject  of  recur- 
rence of  carcinoma  of  the  breast,  it  is  necessary  to  collect  the 
entire  group  of  cases  and  then  to  deduct  those  cases  from  the 
whole  number  in  which  there  has  been  a  recurrence.  This  will 
furnish  us  with  an  approximate  estimate  of  the  number  of  cases 
in  which  a  return  of  carcinoma  occurs.  I  have  carefully  col- 
lected the  compilation  of  cases  supplied  by  the  different  writers 
upon  carcinoma  of  the  breast,  and  the  result  of  my  work  demon- 
strates the  fact  that  for  our  purpose  a  fairly  uniform  agreement 
is  found  as  to  the  relative  frequency  of  return  of  carcinoma  of 
the  breast  after  surgical  interference.  The  cases  of  recurrence 
amount  to  about  75  per  cent,  of  those  collected.  I  have  not 
included  my  own  cases  in  this  list  because  I  shall  take  them  up 
subsequently  as  a  separate  class  and  subject  each  case  to  a 
critical  analysis  in  the  light  of  the  clinical  hi  tory  of  the  patient 
and  the  anatomical  character  of  the  tumor.  The  75  per  cent, 
of  recurrences  is  high,  but  it  represents  approximately  the  gene- 
ral average  if  all  the  cases  are  taken  into  consideration. 

These  figures  include  cases  where  incomplete  operations  have 
been  performed,  that  is  to  say,  where  the  axilla  has  not  been 
laid  open  and  the  chain  of  lymphatics  removed  whether  they 
are  diseased  or  not.     If,  however,  only  the   cases  in  which  a 
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complete  operation  has  been  performed,  and  only  those  of  recent 
date,  be  considered,  the  percentage  of  returns  would  be  much 
less,  but  the  mortality  of  the  operation  correspondingly  high. 
At  all  events,  75  per  cent,  of  recurrences  represent  the  aggre- 
gate collection  of  all  cases  by  all  writers  up  to  the  present  time 
without  including  my  own  cases,  and  it  is  with  this  large  number 
that  the  question  propounded  in  the  title  of  this  paper  is 
concerned. 

To-day  we  have  nothing  to  do  with  the  25  per  cent,  ending 
in  permanent  recovery.  The  fact  that  one-fourth  of  the  cases 
never  recur,  points  logically  to  the  conclusion  that  in  the  other 
three-fourths  of  the  cases  there  is  either  some  defect  in  the 
operative  technique,  or  there  is  an  unreasonable  delay  in  arriving 
at  a  positive  diagnosis,  or  there  is  a  great  diversity  in  the  his- 
tological formation  of  the  carcinoma. 

It  is  to  an  inquiry  into  the  causes  of  recurrence  in  the  75  per 
cent,  of  the  cases  of  carcinoma  of  the  breast  following  excision 
of  the  gland  that  the  attention  of  this  Association  is  now 
directed. 

From  a  very  careful  study  of  the  cases  of  recurrence  of  car- 
cinoma of  the  breast  following  excision  of  the  gland,  there  is 
nothing  in  the  recurrence  of  breast  carcinoma  different  to  what 
is  found  in  the  disease  affecting  other  organs  or  parts.  In  our 
present  state  of  knowledge  all  that  can  be  said  is  that  carcinoma 
develops  in  certain  individuals  who  must  have  certain  capabili- 
ties for  the  conception  of  the  disease,  and  that  the  disease 
originates  from  some  cause  which  excites  cell-growth.  In  the 
primary  growth  at  the  beginning,  the  neoplasm  is  of  local 
origin.  Early  and  complete  removal  of  the  growth  relieves  the 
local  disease ;  but  the  operation  does  not  remove  the  predis- 
position or  susceptibility  or  the  capability  for  the  recurrence  of 
the  disease.  It  is  possible  that  the  capability  is  limited  to  a 
certain  extent,  but  to  what  extent  no  one  can  judge  from  a 
study  of  the  life  history  of  the  growth. 

One  of  the  most  striking  illustrations  of  this  fact  occurred  in 
the  case  of  a  lady  who  was  a  patient  of  Dr.  Wm.  Pierson,  of 
Orange,    N.    J.     This   patient   had    a  carcinoma  of  the  breast 
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removed  in  1855  by  Dr.  Hosack,  and  the  tumor  was  examined 
by  the  late  Prof.  Alonzo  Clark,  whose  knowledge  of  the  tech- 
nique of  the  microscope  no  one  would  question.  Over  a  third 
of  a  century  after  the  removal  of  the  breast  the  patient  suffered 
from  epithelioma  of  the  rectum,  from  which  disease  she  died. 
Here  is  a  case  in  which  there  is  no  doubt  as  to  the  date  of  the 
operation  and  in  which  there  is  no  question  as  to  the  character 
of  the  tumor,  and  thirty-six  years  elapsed  without  a  return.  I 
do  not  believe  in  this  case  that  the  epithelioma  of  the  rectum 
had  any  relation  to  the  carcinoma  of  the  breast,  and  I  do  believe 
the  operation  cured  the  patient  of  breast  carcinoma ;  but  it  did 
not  cure  the  susceptibility  or  the  predisposition.  This  is  a 
valuable  case  for  reference,  because  the  microscopical  examina- 
tion was  made  at  the  time  of  the  operation  and  at  a  period  in 
the  history  of  medicine  when  the  microscope  had  not  been 
employed  to  any  extent  for  such  purposes. 

The  many  years  from  the  date  of  the  operation  during  which 
no  return  took  place  the  patient  was  cured  of  carcinoma  of  the 
breast.  The  capability,  however,  was  not  removed  by  the  opera- 
tion. The  operation,  however,  cured  the  carcinoma  locally,  and 
this  case  teaches, us  an  important  lesson  in  regard  to  the  theory 
of  the  local  origin  of  carcinoma  of  the  breast. 

I  have  used  the  three  years'  limit  as  a  standard  of  time  repre- 
senting a  permanent  cure,  because  all  writers  upon  malignant 
disease  accept  this  period  of  time  for  the  purpose  of  establish- 
ing some  fixed  rules  in  regard  to  the  recurrence  of  malignant 
disease.  I  am  well  aware  that  carcinoma  of  the  breast  returns 
even  when  a  patient  has  enjoyed  an  immunity  for  over  three 
years.  These  cases  are,  however,  rare,  as  they  amount  to 
scarcely  2  per  cent,  at  present,  and  in  order  to  establish  some 
views  in  regard  to  the  curability  of  carcinoma  of  the  breast  it 
is  obvious  that  some  fixed  period  must  be  adopted  from  which 
as  a  basis  to  argue.  It  is  true  that  time  is  a  relative  term,  and 
any  other  period  beyond  the  three  years'  limit  might  be  cited, 
but  no  duration  of  time  to  which  the  same  objection  might  not  be 
raised.  The  case  of  Dr.  Pierson  illustrates  the  fact  that  for  our 
purpose  three  years'  limit  answers  as  well  as  twenty-five  years. 
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The  recurrence  of  carcinoma  of  the  breast  is  influenced,  y?/'j/, 
by  the  period  of  time  from  the  appearance  of  the  growth  to 
the  date  of  the  operation,  I  have  searched  very  carefully 
through  the  literature  of  the  subject  to  ascertain,  if  possible,  to 
what  extent  the  duration  of  the  disease  before  operation  influ- 
enced the  question  of  recurrence.  Statistics  furnish  us  with  no 
accurate  data  upon  this  point.  In  a  study  of  my  own  cases 
bearing  upon  this  subject  I  have  found  that  in  all  the  cases  in 
group  "  A,"  which  class  represents  a  permanent  cure  for  three 
years  or  more,  that  the  tumors  were  removed  on  an  average  of 
six  months  from  the  date  of  their  first  recognition  in  the  breast. 
It  is  also  an  interesting  clinical  fact  that  in  nearly  all  the  cases 
of  permanent  cure,  the  axillary  glands  were  not  invaded,  or  at 
least  there  was  no  microscopical  proof  of  an  invasion. 

In  all  probability,  within  six  months  from  the  date  of  the  first 
appearance  of  the  induration  in  the  breast  in  the  cases  belong- 
ing to  group  "A,"  the  axillary  glands  were  not  infected;  at  all 
events  the  microscopical  examination  of  the  glands  failed  to 
show  any  changes.  That  it  is  possible  for  the  glands  to  become 
infected  within  this  period  of  time  is  well  established.  In  other 
words,  that  the  earlier  the  disease  can  be  de1;ected,  the  better 
the  prognosis  as  regards  any  recurrence,  and  in  a  large  majority 
of  the  cases  the  disease  can  be  diagnosticated  at  a  time  before 
glandular  infection  has  taken  place;  and  that  if  the  tumor  can 
be  removed  within  six  months  from  its  incipiency  and  the  axil- 
lary glands  and  fatty  tissue  be  dissected  out,  and  likewise  the 
pectoral  fascia  and  the  peri-mammary  fat  and  para-mammary 
areolar  tissue,  the  prognosis  will  yield  brilliant  results  not  here- 
tofore realized. 

Great  stress,  therefore,  should  be  placed  upon  the  early 
recognition  of  the  disease,  and  likewise  upon  the  complete 
removal  of  the  tumor,  for  the  cases  in  group  "  A"  demonstrate 
emphatically  that  recurrence  can  be  usually  prevented  by  carry- 
ing out  these  rules. 

The  recurrence  of  carcinoma  of  the  breast  is  influenced, 
second,  by  the  extent  to  which  infiltration  has  taken  place  by 
any  one  or  all  of  the  three  well-recognized  ways  of  dissemina- 
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tion.  When  the  tumor  has  existed  long  enough  to  show 
evidence  of  glandular  enlargement,  or  integumentary  infiltration, 
or  metastatic  deposit,  the  disease  has  been  present  for  some 
time.  If  the  breast  and  its  adjacent  structures  are  removed 
with  the  axillary  glands  and  fatty  tissue  in  the  axilla  there 
is  still  a  prospect  of  success ;  but  if  metastatic  deposits  have 
occurred  in  the  distant  visceral  organs  there  is  hardly  a  tangible 
hope  for  recovery. 

In  regard  to  the  first  two  ways  of  infection,  if  the  area  is 
circumscribed  the  radical  operation  may  be  successful ;  but  if 
the  case  had  become  infected  by  the  third  way  of  dissemination, 
there  is  no  opportunity  offered  by  any  surgical  operation  to 
save  the  patient.  The  question  then  is,  if  the  infection  has 
occurred  within  specific  limitations  by  the  first  and  second  ways 
of  dissemination — i.  e.,  by  contiguous  dissemination  and  by 
lymphatic  infiltration — there  is  a  prospect  of  cure  offered  by 
a  radical  operation.  If,  on  the  other  hand,  the  infection  has 
spread  by  the  third  way,  which  is  by  metastasis,  there  is  no 
hope  for  a  cure.  It  is  a  clinical  fact  worthy  of  attention,  that  of 
the  cases  in  which  secondary  infection  from  the  breast  has 
occurred,  nearly  90  per  cent,  of  them  invade  the  axilla,  or,  in 
other  words,  the  disease  h^s  disseminated  in  nearly  every  case 
by  a  way  that  is  amenable  to  treatment  by  surgical  operation  if 
taken  in  time.  It  is  also  a  clinical  fact  of  a  startling  character, 
that  in  cases  where  metastases  have  occurred,  nearly  50  per  cent, 
involve  the  lung  or  pleura,  and  it  can  be  demonstrated  that  in 
the  majority  of  cases  the  axillary  involvement  antedates  the 
lung  and  pleura  infection  by  several  months,  which  points 
logically  to  an  important  fact  that  excision  of  the  axillary  glands 
with  the  fat  in  the  axilla  is  an  itnpemtive  step  in  the  operative 
technique  with  a  view  to  avoid  recurrence  of  the  growth  after 
removal.  In  one  case  in  group  "  B  "  a  most  extensive  and 
dangerous  dissection  was  necessary,  and  this  patient  has  as  yet 
no  evidence  of  return.  The  glands  deep  in  the  axilla  and  those 
beneath  the  clavicle  were  all  involved. 

In  another  case  the  dissection  was  even  more  extensive  as  the 

pectoral  muscle  was  removed  and  glands  surrounding  the  axil- 
Am  Surg  15 
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lary  and  subclavian  vessels  were  torn  away  from  the  vessels.  In 
this  case  permission  was  given  to  remove  the  arm  at  the 
shoulder-joint  if  necessary  to  make  the  operation  complete. 
Dissemination  in  this  case  was  by  the  first  and  second  ways  and 
no  recurrence  ever  followed  this  dangerous  operation.  Subse- 
quently, however,  metastasis  occurred  in  the  brain.  Here  com- 
plete operation  prevented  the  further  spread  of  the  disease  by 
the  first  and  second  ways  of  infection,  but  it  did  not  prevent  a 
metastasis,  which  is  the  third  way  of  dissemination.  Surgical 
interference  can  prevent  recurrence  because  in  90  per  cent,  of 
the  cases  the  return  of  the  disease  can  be  combated,  or  even 
prevented,  by  removal  of  the  axillary  glands  and  fatty  tissue 
in  addition  to  the  complete  removal  of  the  breast. 

The  recurrence  of  carcinoma  of  the  breast  is  influenced, 
thirdly,  by  the  radical  character  of  the  operation  itself 

No  Procrustean  rule  can  be  laid  down  in  regard  to  the  extent 
or  character  of  the  operation  for  the  removal  of  carcinoma  of 
the  breast  which  would  meet  the  exigencies  in  every  case.  A 
radical  operation  in  one  case  would  be  an  unjustifiable  one  in 
another  case.  For  example,  in  one  patient  upon  whom  I 
operated  it  was  necessary,  besides  removing  the  breast  and  all 
its  subjacent  tissue,  and  the  axillary  glands  and  fat,  the  pectoral 
fascia,  and  the  pectoral  muscle,  to  also  excise  the  ribs,  the 
removal  of  which  exposes  to  view  the  pleural  cavity.  The  ribs 
were  involved  in  the  carcinomatous  infiltration,  and  were  thin 
and  eroded  through  the  malignant  ulcerative  process.  This  is 
the  first  case  I  can  find  where  the  ribs  were  involved,  and  where 
in  the  course  of  the  operation  it  became  necessary  to  excise 
them. 

The  radical  character  of  this  operation  would  be  no  index  to 
guide  the  surgeon  in  another  case,  and  consequently  a  radical 
operation  must  be  performed  with  certain  limitations  suited 
the  special  case.  There  is,  however,  a  standard  operation  which 
is  none  too  severe  to  meet  the  necessary  conditions  in  every  case. 
The  uniform  classical  operation  should  include  the  entire  breast 
gland,  all  the  fatty  areolar  connective  tissue  in  the  vicinity,  the 
integument  over  the  circumscribed  area  of  the  tumor  and  as 
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much  more  as  is  necessary,  leaving  out  of  consideration 
altogether  the  question  of  flaps  to  cover  the  wound,  and  finally, 
the  pectoral  fascia. 

Dr.  Halsted  has  beautifully  demonstrated  that  the  pectoral 
fascia  is  involved  in  many  cases  of  carcinoma  of  the  breast, 
although  to  the  naked  eye,  or  to  the  sense  of  touch,  this  infil- 
tration may  not  be  apparent.  I  have  been  able  to  verify  this 
opinion  in  several  cases.  I  am  aware  that  surgeons  will  dissent 
from  this  severe  method  of  operating  just  described,  on  the 
ground  that  they  can  refer  to  cases  where  a  less  serious  opera- 
tion had  been  performed,  and  no  return  of  the  disease  followed. 

Any  argument  deduced  from  an  individual  case  is  unsound, 
and  is  often  a  source  of  error  in  estimating  the  radical  character 
of  an  operation. 

In  the  radical  operation  the  death-rate  is  reported  over  three 
times  as  great  where  the  complete  operation  is  performed,  in 
contrast  to  the  incomplete  ;  but  these  figures  include  cases  of 
pre-antiseptic  surgery,  and  are  therefore  misleading. 

In  my  cases  of  carcinoma  of  the  breast,  if  the  case  of  haemo- 
philia is  excluded,  there  was  no  death  due  to  the  operation. 
These  operations  were,  as  a  rule,  radical  in  the  sense  in  which  I 
have  used  the  term,  and  instead  of  7  per  cent.,  or  14  per  cent.,  or 
23  per  cent.,  there  has  not  been  a  death  due  to  the  operation,  I 
believe  with  every  convenience  at  hand  for  performing  the 
radical  operation,  and  with  antiseptic  precautions  in  the  higher 
use  of  the  term,  the  operation  is  perfectly  safe  beyond  the  ordi- 
nary risks  which  attend  a  most  trivial  operation  in  which  an 
anaesthetic  is  employed. 

No  patient  should  die  from  ordinary  hemorrhage,  or  from  sep- 
ticaemia, or  from  any  of  the  remote  causes  due  to  the  operation. 

The  direct  influence  upon  the  recurrence  of  the  tumor  by  the 
character  of  the  operation  is  illustrated  by  the  fact  that  27  per 
cent,  more  of  the  cases  of  recurrence  followed  the  incomplete 
operation  as  contrasted  with  the  complete. 

The  question  of  mortality  of  the  operation  itself  is  one  of 
importance,  for  it  is  obviously  of  no  avail  to  remove  completely 
a  carcinoma  of  the  breast  and  enucleate  the  axillary  glands, 
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and  tear  out  the  axillary  loose  fatty  tissue,  if  the  patient's  life  is 
to  be  sacrificed  in  the  performance  of  the  operation  itself  Let 
us  for  a  moment  investigate  this  problem,  for  its  solution  will 
throw  a  flood  of  light  upon  the  question  of  recurrence  of  the 
disease  after  operation.  After  a  careful  study  of  the  published 
mortality  of  the  operation.  I  am  convinced  that  it  is  the  result 
of  this  investigation  that  has  made  surgeons  too  conservative. 
I  am  aware  that  the  death-rate  of  the  operation  is  very  high, 
and  I  cannot  account  for  this  excessive  mortality.  For  exam- 
ple, a  reference  to  the  published  reports  made  by  surgeons 
reveals  the  fact  that  the  mortality  of  amputation  of  the  breast, 
including  both  the  complete  and  incomplete  operations,  was  in 
Gross's  cases  about  lO  per  cent. ;  in  Oldekop's  cases,  9  per 
cent. ;  in  Sir  Joseph  Lister's  cases  reported  by  Mr.  Watson 
Cheyne,  about  8  per  cent. ;  in  Butlin's  cases,  7  per  cent. ;  in 
Prof  Billroth's  clinic,  about  23  per  cent. ;  in  Prof  Fischer's  clinic, 
20  per  cent. ;  in  Prof.  Esmarch's  clinic,  about  10  per  cent. ;  in 
Prof.  Kiister's  clinic  about  14  per  cent.  In  another  list  of  oper- 
ations, published  by  Billroth,  the  mortality  is  about  15  per  cent. 
In  a  still  later  list  of  68  cases  performed  by  Billroth,  there  is  a 
death-rate  of  about  6  per  cent.  In  my  own  list  of  cases  of 
amputation  of  the  breast,  the  death-rate  was  1.4  per  cent. 
This  is  the  lowest  death-rate  that  has  as  yet  been  reported. 
If  the  one  case  of  death  which  was  due  to  continuous  bleeding 
in  a  patient  suffering  from  haemophilia  be  excluded,  as  it  can  be 
with  propriety,  there  is  no  mortality  whatever  connected  with 
the  operation  in  my  series  of  71  cases  of  amputation  of  the 
breast.  I  may  add  that  in  my  list  of  71  cases  I  have  endeavored 
to  perform  the  complete  operation  as  far  as  was  indicated,  and 
the  axillary  space  was  opened  in  nearly  all  the  cases  ;  and  in 
one  case  the  ribs  excised  and  the  thoracic  cavity  opened. 

Before  finishing  this  most  important  part  of  our  subject,  I 
cannot  refrain  from  entering  a  strong  protest  against  Mr.  But- 
lin's views  in  regard  to  partial  "amputations  of  the  breast  in 
cases  of  carcinoma  of  the  gland.  I  have  been  deeply  and  pro- 
foundly impressed  with  a  study  of  his  book  on  malignant  dis- 
ease, but  I  cannot  indorse  his  opinions  in  regard  to  incomplete 
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operations  upon  the  breast  for  carcinoma.  I  am  a  strong  advo- 
cate of  always  removing  in  every  case,  to  which  there  is  no 
exception,  the  entire  breast  with  the  pectoral  fascia  and  the 
lymphatic  glands  as  the  minimum  operation  in  the  most  insig- 
nificant scirrhus. 

The  operation  in  nearly  all  cases  must  extend  beyond  the 
limits  of  the  breast  and  include  a  most  radical  one.  In  support 
of  this  view  I  can  only  add,  that  as  a  matter  of  clinical  evidence 
the  recurrences  of  the  disease  in  my  cases  are  much  less  frequent, 
and  the  mortality  of  the  operation  only  1.4  per  cent,,  which  is 
not  more  than  would  attend  an  amputation  of  the  finger  in  pre- 
antiseptic  days.  In  fact,  there  was  no  mortality  if  the  case  of 
haemophilia  be  eliminated  since  it  had  no  special  bearing  on 
this  operation. 

The  last  reason  that  I  would  adduce  to  strengthen  the  argu- 
ment that  the  operations  should  be  more  radical  in  order  to 
prevent  recurrences,  is  the  report  of  Kiister,  who  submitted  to 
careful  microscopical  analysis  the  glands  removed  in  1 17  cases 
of  carcinoma  of  the  breast,  and  in  only  two  cases  out  of  the 
117  did  he  fail  to  find  unmistakable  evidences  of  carcino- 
matous infiltration.  No  sounder  argument  could  be  advanced 
than  one  based  upon  this  report,  and  it  is  thus  evident  that  not 
only  the  breast  must  be  removed  but  also  the  axillary  glands 
in  order  to  minimize  the  dangers  of  recurrence  of  the  disease. 
Mr.  Heneage  Gibbes  has  also  verified  this  opinion  in  his  excel- 
lent article  on  the  formation  of  secondary  growths  in  carcinoma. 
He  has  proved  that  carcinomatous  infiltration  is  thus  found  in 
the  axillary  glands  even  when  by  other  means  the  infiltration 
cannot  be  recognized. 

The  radical  operation  removes  cancerous  cells  that  form  the 
foci  for  recurrences.  These  cancer-cells  may  be  found  outside 
the  limits  of  the  breast  gland,  lodged  in  the  adjacent  mammary 
region,  whence  they  have  been  carried  by  the  lymphatic  current. 
I  have  several  times  found  cancerous  masses  upon  and  in  and 
under  the  pectoral  fascia  as  well  as  in  the  neighboring  muscles. 
These  masses  were  examined  microscopically  and  found  to  con- 
tain cancer-cells.     Mere  removal  of  the  breast  is  inadequate  to 
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reach  the  entire  disease.  In  order  to  secure  immunity  from  the 
disease  in  every  case,  it  is  necessary  to  adopt  a  radical  opera- 
tion as  routine  treatment  in  all  cases.  In  a  most  valuable  paper 
by  Heidenhain,  presented  at  the  meeting  of  the  German  Con- 
gress of  Surgeons  in  Berlin,  1889,  he  pointed  out  the  fact  that 
the  ligaments  of  the  breast  are  often  surrounded  by  projections 
of  the  parenchyma  of  the  gland  and  contain  cancer-cells. 
This  is  true  in  regard  to  the  so-named  ligaments  of  Sir  Astley 
Cooper  as  well  as  those  which  are  retro-mammary  and  which 
bind  the  breast  to  the  fascia.  I  have  even  found  cancer-cells 
in  the  pectoral  muscle,  the  adhesion  of  which  to  the  posterior 
surface  of  the  gland  indicates  the  certain  presence  of  cancerous 
emboli  in  the  lymphatics  of  that  muscle. 

Gross  was  entirely  right,  some  years  ago,  when  he  strongly 
urged  the  complete  removal  of  the  breast  as  a  sine  qua  non  to 
prevent  recurrence.  Mr.  John  Chiene  even  goes  further  than 
this,  and  takes  a  flap  from  the  arm  to  cover  the  wound.  The 
operation,  in  order  to  be  radical,  must  be  an  extensive  one. 
How  seldom  any  surgeon  completely  removes  the  breast  is 
tested  by  a  method  suggested  by  Mr.  Harold  J.  Stiles,  M.B., 
F.R.C.S.E ,  Assistant  to  the  Professor  of  Surgery  in  the  Uni- 
versity of  Edinburgh,  Professor  Chiene,  and  communicated  by 
him  from  the  Surgical  Laboratory  of  the  University  of  Edinburgh 
to  the  American  Surgical  Association  in  Washington.  It  is  with 
great  pleasure  I  make  this  communication,  because  it  is  a  new 
and  reliable  method  of  testing  the  radical  character  of  an  opera- 
tion and  an  operation  never  heretofore  publicly  brought  to  the 
attention  of  surgeons.  I  shall  take  the  liberty  of  reading  the 
description  of  the  method  as  given  by  Mr.  Stiles  in  his  own 
manuscript. 

"  THE    NITRIC    ACID    METHOD. 

"  I.  Wash  the  mamma  in  water  to  remove  all  traces  of  blood. 
This  is  important,  because  after  treatment  with  nitric  acid  the 
blood  becomes  blackened  and  difficult  to  remove,  and  therefore 
greatly  obscures  the  appearances  which  the  method  brings  out. 

"  2.  Submerge  the  whole  organ  in  a  5  per  cent,  aqueous  solution 
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of  acidum  nitrictim,  B.  P.,  for  about  ten  minutes — that  is  to  say, 
during  the  time  the  surgeon  is  clearing  out  the  axilla. 

"  3.  Wash  in  plenty  of  running  water  for  five  minutes. 

"4.  Place  in  methylated  spirit  (undiluted)  for  two  or  three 
minutes. 

"  5.  Examine  the  whole  surface  very  carefully  to  ascertain  : 

"  (a)  Whether  any  part  of  the  tumor  itself  be  exposed  upon 
the  surface. 

"  {b)  Whether  any  locally  disseminated  cancer  foci  be  exposed 
upon  the  cut  surface. 

"  {c)  Whether  breast  tissue  be  exposed. 

"  The  effect  of  the  above  method  is  to  render  all  carcinomatous 
tissue  and  parenchyma  dull  and  opaque  zuhite,  due  to  coagulation 
of  the  albumin  of  the  protoplasm  of  the  cancer  and  epithelial 
cells. 

"  The  fibrous  tissue  of  the  stroma  is  rendered  gelatinous,  trans- 
lucent, and  homogeneous  in  appearance,  and  somewhat  India- 
rubber-like  in  consistence. 

"  The  fat  is  unaltered. 

"  After  examining  the  surface  of  the  organ  it  should  be  cut 
into  thick  slices,  and  these  are  to  be  treated  again  in  the  same 
way. 

"  In  this  way  the  various  normal  and  pathological  constituents 
of  the  mamma  can  be  readily  and  most  satisfactorily  studied. 

"  Cancer  and  parenchyma  can  at  once  be  detected,  if  present, 
upon  the  surgeon's  cut  surface,  and,  since  the  examination  can 
easily  be  completed  before  the  time  for  suturing  the  wound,  we 
have,  in  this  method,  a  means  which  affords  the  surgeon  a 
valuable  aid  in  ascertaining  the  limits  of  the  disease  and  of  the 
organ. 

"  In  two  cases  recently  operated  on  by  Professor  Chiene,  I 
was  able  to  point  out  to  him  a  speck  of  cancer,  no  larger  than 
a  pin's  head,  exposed  upon  the  cut  surface  of  the  mamma.  A 
corresponding  point  of  the  wound  was  searched,  and  in  each 
case  the  remainder  of  the  disease  was  discovered  and  removed. 
I  possess  microscopic  preparations  proving  their  cancerous 
nature. 
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"  It  is  necessary  to  point  out,  however,  that  even  although  no 
locally  disseminated  foci  may  be  discovered  upon  the  surgeon's 
cut  surface,  the  prognosis  is  not  necessarily  good,  because,  as 
we  have  already  seen,  the  presence  of  lymphatics  containing 
cancer-cells  cannot  be  detected  with  the  naked  eye. 

"  I  should  remark  that  step  No.  4,  viz,  washing  with  methyl- 
ated spirit,  is  not  essential,  although  it  renders  the  appearances 
rather  more  distinct. 

'*  For  a  subsequent  more  exhaustive  study  of  the  parts,  I  have 
been  in  the  habit  of  replacing  the  slices  in  the  nitric  acid  solu- 
tion for  a  few  hours,  and  subsequently  washing  for  an  hour  or 
so.  The  specimen  may  then  be  placed  in  undiluted  methylated 
spirit  (which  becomes  brown,  and  should  be  renewed  at  the  end 
of  twenty-four  hours),  and  the  appearances  are  permanently 
retained. 

"  Excellent  drawings  may  be  made  from  specimens  so  pre- 
pared, and  they  afford  the  only  illustrations  I  have  seen  in 
which  accurate  detail  and  differentiation  have  been  brought  out* 

"  In  a  microscopic  investigation  of  tumors  of  the  breast,  we 

Id  have,  in  the  nitric  acid  method,  a  means  which  enables  us  to 

select  exactly  those  portions  of  tissue  which  are  most  likely  to 

illustrate  special  points,  and  in  this  way  much  time  and  labor  is 

saved. 

"Those  slices,  however,  from  which  pieces  are  to  be  selected 
for  microscopic  examination  must  not  be  allowed  to  remain  in 
the  acid  solution  for  more  than  a  few  minutes,  as  the  acid  renders 
the  tisiSue  too  hard  for  section-cutting." 

The  recurrence  of  carcinoma  of  the  breast  is  influenced — 

Fourth,  by  the  histological  character  of  the  carcinoma  itself. 
This  cause  I  believe  to  be  most  important  in  regard  to  the  ques- 
tion of  recurrence  of  the  disease.  The  research  into  this  sub- 
ject has  involved  much  labor,  but  the  result  has  been  most 
satisfactory  in  establishing  some  fixed  laws  regarding  the  return 
of  carcinoma  of  the  breast  after  excision.  The  microscopical 
examinations  have  been  made,  as  the  cases  occurred,  by  Drs. 
Biggs,  Dunham,  and  McAlpin,  and  the  reputation  of  these  men 


RECURRENCE    OF    CARCINOMA    OF    THE    BREAST.       233 

is  my  guarantee  as  to  the  certainty  of  the  diagnosis  of  carcinoma 
of  the  breast. 

Before  entering  upon  an  analysis  of  these  tumors,  I  desire  to 
present  some  general  facts  in  regard  to  the  histology  of  tumors 
as  a  preface  to  the  subject.  In  order  to  clearly  comprehend  the 
important  questions  bearing  upon  the  recurrence  of  carcinoma 
of  the  breast  after  operation,  it  seems  also  to  be  pertinent  to 
review  some  points  in  regard  to  the  origin  of  tumors,  among 
which  may  be  conspicuously  classed  carcinoma.  It  makes  no 
difference  whether  we  accept  the  theory  of  the  origin  of  tumors 
as  propounded  by  Conheim,  who  believes  that  tumors  develop 
by  embryonic  remains  and  that  the  neoplasm  is  the  result  of  an 
excess  of  cells  in  the  growing  embryo,  or  whether  we  accept 
the  older  theories  of  tumor  genesis,  we  are  confronted  with 
certain  histological  facts  in  the  formation  of  every  simple  or 
compound  tissue  tumor. 

We  must  appreciate  in  the  higher  sense,  that  while  tumors 
and  normal  growths  have  a  common  origin  in  the  cells  of  the 
tissues,  and  a  common  development  in  cell-segmentation,  that 
there  are  certain  characteristics  which  distinguish  tumors  from 
ordinary  growths,  and  that  among  these  marked  features  of 
tumor-growths  may  be  mentioned  their  want  of  harmony  in  the 
economy,  their  absence  of  function,  their  lack  of  purpose,  their 
total  destruction  of  the  organism  in  which  they  are  found,  and 
their  failure  of  subordination  to  natural  laws  of  growth.  The 
reception  accorded  by  the  economy  to  a  tumor  is  one  altogether 
different  from  that  accorded  to  inflammatory  tissue.  The  tumor 
is  considered  as  an  independent  entity,  stealing  its  nutriment 
from  the  animal  economy  and  maintaining  itself  from  the  organ- 
ism by  the  intervention  of  lymph  and  vascular  systems,  and 
having  no  nervous  connection  with  the  organism. 

We  must  recognize  the  tumor  as  an  outgrowth  of  the  tissue- 
cells  which  are  found  in  the  body,  and  we  must  further  accept 
the  fact  that  this  cell-multiplication  is  asexual,  and  that  the  in- 
crease is  by  fission  and  cleavage  of  the  protoplasm  of  the  cells. 
Dr.  Dunham,  of  the  Carnegie  laboratory,  has  prepared  for  rae 
some  slides  showing  most  beautifully  the  segmentation  process 
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in  a  fresh  specimen  of  epithelioma  recently  taken  from  a  patient 
now  suffering  from  this  disease.  They  are  here  for  inspection 
to-day. 

If,  then,  a  tumor  is  considered  as  a  growth  derived  from  the 
same  origin  as  repair-tissue,  but  with  no  proper  function  or 
purpose,  it  follows  that  the  cells  of  tumors  must  have  a  wide 
difference,  just  as  the  cells  of  normal  growth  differ.  It  is  this 
difference  in  the  cell  itself  that  marks  the  distinction  between 
malignant  and  benign  tumors.  There  are  likewise  differences 
between  the  cells  of  malignant  tumors,  and  if  it  can  be  demon- 
strated that  the  clinical  history  of  any  case  of  carcinoma 
coincides  with  the  special  variety  of  cells,  the  recurrence  of 
carcinoma  of  the  breast  after  excision  can  be  predicted  with  a 
tolerable  degree  of  accuracy. 

This  cause  of  recurrence  of  carcinoma  of  the  breast  has  re- 
ceived little,  if  any,  attention  by  surgical  writers.  There  has 
always  been  a  general  impression  that  the  atrophic  scirrhus,  for 
example,  was  less  malignant  than  the  medullary  carcinoma. 
The  reasons  for  arriving  at  this  conclusion  have  never  been 
investigated  from  a  purely  histological  and  clinical  point  of  view. 
I  shall  endeavor  to  demonstrate  by  a  complete  microscopical 
examination  of  my  own  cases,  taken  in  connection  with  the 
clinical  history  extending  over  a  period  of  three  years,  that  the 
histological  character  of  the  tumor  itself  influences  more  than 
any  other  cause  the  recurrence  of  carcinoma  of  the  breast.  I 
shall  also  strive  to  prove  that  a  reliable  prognosis  can  be  made 
from  an  examination  of  the  nature  of  the  histological  elements 
which  form  the  neoplasm.  I  have  carefully  prepared  the  clinical 
histories  in  each  case,  and  then  submitted  each  tumor  for  a  com- 
plete microscopical  examination.  The  result  is  that  the  tumors 
which  show  structures  departing  but  slightly  from  the  normal 
correspond  in  every  case  with  the  group  of  cases  the  clinical 
histories  of  which  are  favorable ;  because  no  return  of  the  carci- 
noma has  occurred  in  any  case  belonging  to  that  group.  The 
tumors  that  showed  a  great  departure  from  the  normal  structure 
corresponded  to  the  unfavorable  clinical  histories.  In  other 
words,  the  microscopical  report  of  the   tumors    corresponded 
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precisely  to  the  clinical  histories.  The  more  typical  the  struc- 
ture, the  better  the  prognosis ;  the  more  atypical  the  structure, 
the  more  unfavorable  the  prognosis.  Arranging  all  the  cases  in 
four  groups,  and  comparing  the  microscopical  examination  with 
the  clinical  histories,  the  recurrence  and  the  non-recurrence  of 
the  disease  in  each  case  corresponded  exactly.  The  plan  of  the 
arrangement  of  the  groups  will  be  explained  in  discussing  this 
question  from  another  point  of  view. 

The  result  of  the  histological  examination  when  compared 
with  the  clinical  histories  in  this  series  of  cases  demonstrates 
that  the  more  embryonic  the  structure  of  the  tumor  the  greater 
the  liability  of  recurrence.  There  seems  to  be  a  marked  dis- 
tinction, based  upon  the  variety  of  the  epithelial  cells.  An 
epithelioma  derived  from  epithelium  situated  upon  surfaces  for 
mechanical  protection,  such  as  the  skin,  mucous  membrane,  etc., 
is  less  likely  to  recur  than  where  the  epithelioma  takes  its  origin 
from  the  epithelium  situated  in  the  secreting  glands,  such  as  are 
found  in  the  rectum,  or  from  the  epithelium  which  forms  the 
true  parenchymatous  structure  of  a  gland,  such  as  the  mammary 
gland.  The  history  of  epithelioma  of  the  lip  as  compared  with 
epithelioma  of  the  breast,  forcibly  illustrates  this  law.  The 
reason  is  very  apparent,  as  Mr.  Heneage  Gibbes  has  demon- 
strated when  he  shows  by  microscopical  examination  that  the 
carcinomatous  cells  lie  in  contact  with  the  stroma.  It  is  in- 
ferred that  by  amoeboid  movement  these  cells  pass  into  the  inter- 
fascicular lymph-spaces,  from  whence  the  lymphatic  capillaries 
carry  the  cells  into  the  nearest  gland.  This  explains  the  fre- 
quency of  recurrence  of  carcinoma  in  the  pectoral  and  axillary 
glands  and  the  metastases  later  on  in  the  lungs  and  pleura. 
That  recurrence  takes  place  first  in  the  neighboring  glands  is 
shown  by  the  fact  that  in  128  autopsies  of  patients  dying  from 
carcinoma  of  the  breast  90  per  cent,  of  the  cases  had  return  of 
the  disease  in  the  axilla,  and  of  the  entire  number  45  per  cent, 
involved  the  lung  and  pleura  and  nearly  43  per  cent,  involved 
the  liver.  Primary  carcinoma  of  the  axilla,  of  the  lung,  of  the 
pleura,  or  of  the  liver  is  so  rare  that  it  may  be  considered 
among  the  medical  and  surgical  curiosities,  whereas  secondary 
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carcinoma  is  extremely  common.  Thus  it  is  evident,  to  review 
the  points  under  this  fourth  cause  of  recurrence,  that  epithe- 
lioma develops  by  asexual  cell-proliferation,  and  that  the  more 
embryonic  the  cell  is  the  more  malignant  the  growth,  and  that 
the  nearer  the  cell  comes  to  the  normal  the  less  malignant  the 
growth.  It  further  follows  that  there  is  a  marked  difference  be- 
tween cells  in  repair-tissue,  and  that  there  is  also  a  great  differ- 
ence in  cells  in  tumor-growths,  and  that  a  prognosis  of  the 
malignancy  of  a  tumor  can  be  made  by  an  examination  of  the 
character  of  the  cells.  Finally,  the  clinical  histories  corresponded 
with  the  histological  examinations,  and  that  this  cause  of  recur- 
rence, due  to  the  special  development  of  the  cells,  has  been 
proved  beyond  a  doubt,  not  by  general  statement  but  by  directly 
comparing  in  each  case  the  precise  clinical  history  with  the 
histological  examination.  We  are  thus  enabled  to  demonstrate 
that  recurrence  of  carcinoma  of  the  breast  actually  corresponds 
to  the  character  of  the  cells  which  form  the  carcinoma,  and  that 
this  proof  rests  upon  a  thorough  investigation  of  the  patients 
whose  clinical  histories  have  been  accurately  kept  for  many 
years  and  taken  in  connection  with  the  microscopical  examina- 
tion of  the  tumors. 

The  recurrence  of  carcinoma  of  the  breast  is  influenced,  yf/if/i!, 
by  the  appearance  simultaneously  of  carcinoma  in  both  breasts. 
Fortunately  this  condition  only  exists  in  about  5  per  cent,  of 
the  cases.  In  cases  which  have  come  under  my  observation  of 
double  carcinoma  of  the  mammae,  one  has  died  within  a  year 
after  removal  of  both  breasts,  and  the  second  patient  is  still 
alive  and  well.  It  is  now  over  three  years  since  the  removal  of 
both  the  mammary  glands. 

The  appearance  of  double  carcinoma  makes  the  prospect  of 
recurrence  greater,  owing  to  the  more  extensive  infiltration.  In 
double  carcinoma  of  the  breast  the  secondary  deposits  are  most 
likely  to  occur.  These  infiltrations  and  metastases  are  found 
very  early  in  the  history  of  the  case. 

The  recurrence  of  carcinoma  of  the  breast  is  influenced,  sixth, 
by  the  personal  factors  of  the  individual,  such  as  age,  sex,  mar- 
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riage,  fecundity,  sterility,  traumatism,  heredity,  menstruation, 
metastasis,  mental  condition,  locality,  race,  nativity,  etc. 

In  order  to  draw  any  conclusions  from  the  personal  factors 
as  to  recurrence  of  carcinoma  after  removal,  it  must  be  assumed 
that  any  laws  which  operate  to  develop  carcinoma  primarily 
have  not  entirely  lost  their  influence  in  bringing  about  a  recur- 
rence. The  capability  is  not  always  removed  with  the  local  in- 
fection. This  view  is  in  perfect  harmony  with  the  constitutional 
theory  of  carcinoma  and  can  be  easily  reconciled  to  the  theory 
of  local  origin  of  cancer — a  theory  in  which  I  am  a  firm  be- 
liever. 

That  carcinoma  may  be  present  in  the  body  in  more  than 
one  place  at  the  same  time,  and  a  common  cause  independent  of 
auto-infection  underlying  the  malady,  has  been  proven  in  many 
cases. 

Ag-e  has  an  indirect  influence  upon  recurrence  or  metastasis, 
since  it  has  a  marked  effect  upon  the  primary  growth.  Gross 
has  pointed  out  the  fact  that  82  per  cent,  of  the  cases  of  pri- 
mary carcinoma  of  the  breast  develop  after  the  fortieth  year, 
and  that  the  average  is  the  forty-eighth  year.  Carcinoma  of  the 
breast  is  seldom,  if  ever,  present  in  early  life;  although  carci- 
noma in  general  has  been  frequently  observed  before  the  fifth 
year.  In  an  analysis  of  194  cases  only  3  cases  appeared  after 
the  seventy-first  year,  and  only  i  after  the  seventy-sixth  year. 
The  tendency  to  the  development  of  carcinoma  of  the  breast 
is  declinin  gafter  sixty  years ;  the  conditions  are  also  unfavor- 
able for  recurrences  or  metastases.  It  is  an  interesting  fact  that 
the  maximum  frequency  of  carcinoma  appears  ten  years  earlier 
in  the  female.  In  my  list  of  all  the  cases  permanently  cured, 
all  are  under  fifty  years,  except  one;  and  notably,  in  all  the  cases 
in  which  there  was  a  return  followed  by  death,  the  patients  were 
over  fifty  years  of  age.  In  other  words,  there  seems  to  be  less 
malignancy  in  carcinoma  affecting  the  breast  in  the  early  stages 
of  obsolescence  of  the  gland  than  when  the  gland  has  fully 
completed  its  degenerative  changes.  Age,  therefore,  has 
marked  influence  in  regard  to  recurrence,  for  the  older  the 
patient  is,  within   certain  limitations,  the  more  malignant  the 
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carcinoma  appears.     The  nearer  the  gland  is  to  a  healthy  func- 
tional activity  the  less  likely  is  it  to  assume  malignancy. 

Sex  has  an  indirect  influence  upon  the  recurrence  of  carci- 
noma of  the  breast,  since  the  disease  exists  in  the  male  in  the 
proportion  of  one  to  every  one  hundred  cases  in  the  female.  In 
my  list  there  was  only  one  case  in  the  male  sex. 

Metastases  occur  in  over  six  per  cent,  of  the  cases  of  breast 
carcinoma  in  those  organs  in  the  female  that  are  absent  in  the 
male,  and  metastases  are  seldom,  if  ever,  found  in  the  corre- 
sponding organs  in  the  male.  I  have  observed  six  additional 
cases  of  carcinoma  of  the  breast  in  the  male  besides  the  one 
already  mentioned.  These  cases  were  treated  by  the  late  Dr. 
James  R.  Wood,  and  in  no  case  belonging  to  his  list  did  recur- 
rence occur  as  far  as  I  have  been  able  to  ascertain. 

Marriage  without  doubt  has  a  direct  influence  upon  primary 
carcinoma  of  the  breast,  since  80  per  cent,  of  the  cases  are  found 
among  married  women.  This  would  leave  20  per  cent,  to  rep- 
resent the  unmarried  class.  The  same  law,  therefore,  which 
operates  to  cause  carcinoma  in  one  breast  incident  to  marriage 
will  not  altogether  lose  its  force  in  causing  a  further  extension 
of  the  disease  in  the  opposite  breast,  or  by  dissemination  by 
the  first  way  of  infection  in  the  cicatricial  tissue.  In  my  list  of 
permanent  cures,  all  the  patients  except  one  were  married. 

Fecundity  seems  to  affect  the  frequency  of  carcinoma  of  the 
breast.  Mr.  Thomas  Bryant,  in  his  excellent  book  upon  Carci- 
noma of  the  Breast,  has  pointed  out  the  interesting  clinical  fact 
that  74  per  cent,  of  the  women  were  prolific,  while  only  26  per 
cent,  were  sterile.  To  quote  from  his  book,  Mr.  Bryant  states 
that  *'  a  large  proportion  of  the  prolific  women  were  so  to  an 
extreme  degree,  ten  or  more  children  to  one  mother  being  a 
common  note  to  find  recorded." 

In  my  list  I  find  that  all  the  married  patients  had  children, 
except  one.  In  other  words,  there  was  only  one  patient  who 
was  married  and  who  was  sterile.  These  patients,  however, 
were  not  prolific  to  an  extreme  degree  as  in  Mr.  Bryant's  cases. 
The  average  was  three  children,  instead  of  ten  or  more  as  in 
Mr.  Bryant's  cases. 
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Traumatism  has  a  direct  influence  on  the  development  of 
carcinoma  of  the  breast  in  about  13  per  cent,  of  the  cases, 
according  to  some  writers.  In  the  male,  traumatism  has  been 
assigned  as  the  cause  in  nearly  50  per  cent.  I  am  certain  that 
if  friction,  irritation,  and  mechanical  stretching  of  the  scar  after 
removal  of  the  breast  can  be  classed  under  the  head  of  trau- 
matism, a  very  large  proportion  of  the  cases  of  recurrence  are 
due  to  this  cause,  the  prevention  of  which  is  possible  in  many 
cases. 

If  wearing  unsuitable  corsets  can  in  any  way  be  assigned  as  a 
cause  to  develop  carcinoma  in  a  woman  in  whom  a  predispo- 
sition exists,  certainly  this  would  be  a  most  potent  factor  in  the 
etiology  of  recurrence.  A  soft  pad  should  always  be  worn  in 
contact  with  cicatricial  tissue  following  excision  of  the  breast, 
in  order  to  obviate  one  of  the  causes  of  the  recurrence  of  car- 
cinoma. 

Thus  it  is  evident  that  if  traumatism  will  act  as  an  exciting 
cause  to  develop  carcinoma  in  the  breast,  it  will  operate  in  the 
sarrte  way,  under  given  conditions,  to  cause  recurrence  or  metas- 
tases in  a  patient  favorably  predisposed. 

The  recurrence  of  the  disease  in  the  scar  can  be  largely  pre- 
vented by  the  exercise  of  care  in  instructing  the  patient  how  to 
treat  the  tissues  thus  formed  after  the  removal  of  the  breast. 
Some  idea  of  the  importance  of  mechanically  protecting  the 
scar  after  removal  of  the  breast  can  be  formed  by  the  knowledge 
of  the  clinical  fact  that  a  study  of  the  cases  of  recurrence  of 
carcinoma  of  the  breast  shows  it  to  occur  in  "  nearly  every 
instance  " — according  to  Butlin — "  under  or  close  to  the  scar." 
Von  Winiwarter  has  also  demonstrated  that  in  Billroth's  cases 
the  recurrences  originated  in  the  scar-tissues.  This  idea  im- 
pressed the  late  renowned  Langenbeck  to  such  an  extent  that  I 
remember  his  having  suggested  in  his  clinic  the  dressing  of  the 
wound  with  the  patient's  arm  placed  at  right  angles  to  the  trunk, 
in  order  that  the  scar-tissue  might  form  without  contraction.  In 
this  way  the  subsequent  moving  of  the  arm  might  not  cause 
stretching  of  the  cicatricial  tissue,  and  thus  give  rise  to  a  con- 
tinual irritation  in  a  variety  of  tissue  so  prone  to  be  the  starting- 
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point  of  recurrent  carcinoma.  In  point  of  fact,  the  cicatricial 
tissue  usually  forms  the  new  focus  that  appears  after  removal  of 
the  breast. 

I  have  been  in  the  habit  of  dissecting  away  the  scar  when  it 
is  found  to  be  inflamed  or  when  it  seems  to  be  irritated  by 
stretching.  This  I  believe  to  be  a  practice  that  should  be 
adopted  in  all  cases  where  the  scar  is  irritated,  even  years  after 
the  original  removal  of  the  breast.  This  procedure  will  cer- 
tainly remove  a  potent  cause  of  recurrence  of  carcinoma  after 
excision  of  the  breast. 

Mastitis  accounts  for  nearly  30  per  cent,  of  cases  of  carcinoma 
of  the  gland.  If  this  irritation  is  sufficient  to  develop  the  dis- 
ease in  the  breast  of  a  patient  in  whom  a  predisposition  exists, 
a  comparable  irritation,  like  a  low  grade  of  inflammation  in 
young  connective  tissue,  certainly  would  have  a  corresponding 
influence. 

In  one  patient  upon  whom  I  have  operated  for  carcinoma  of 
the  breast — in  the  case  of  the  wife  of  a  well-known  physician — 
traumatism  in  the  form  of  a  fall  upon  the  breast  where  rthe 
patient  struck  upon  the  edge  of  the  bed,  developed  a  carcinoma 
in  one  gland,  while  the  other  breast,  which  had  been  previ- 
ously the  seat  of  mastitis  leading  to  abscess-formation,  escaped. 
In  other  words,  in  this  case  traumatism  seemed  to  have  been 
a  more  potent  factor  in  causing  carcinoma  in  a  breast  than 
mastitis ;  for  the  breast  exposed  to  traumatism  developed 
carcinoma,  while  the  breast  which  was  the  former  seat  of  an 
abscess  has  shown  no  tendency  to  give  rise  to  the  disease, 
although  the  evidences  of  an  old  abscess  are  still  apparent  in 
the  remaining  breast. 

In  my  list  of  cases  studied  with  reference  to  this  point,  I  find 
that  mastitis  is  quite  common ;  but  I  also  find  that  in  the  most 
malignant  group  traumatism  stands  out  as  a  most  prominent 
etiological  factor — more  so  than  mastitis. 

Heredity  also  may  be  assigned  as  a  factor  in  developing 
secondary  growth  in  1 2  per  cent,  of  the  cases.  A  study  of  the 
cases  of  carcinoma  of  the  breast  will  demonstrate  the  fact  that  a 
larger  number  of  recurrences  and  metastases  will  be  found  in 


RECURRENCE    OF    CARCINOMA     OF    THE    BREAST.       24I 

those  cases  of  carcinoma  of  the  breast  in  which  an  hereditary- 
influence  is  present. 

Metastasis  has  a  marked  influence,  because  its  presence  shows 
that  the  disease  has  been  extensively  disseminated  throughout 
the  system,  and,  therefore,  recurrences  are  most  likely  to  ensue 
after  the  removal  of  the  primary  growth. 

The  mental  condition  has  also  an  influence  upon  recurrence, 
because  an  anxious,  nervous,  restless,  and  irritable  frame  of  mind 
predisposes  by  loss  of  sleep,  imperfect  digestion,  etc.,  to  depre- 
ciate the  normal  condition  of  health  and  thus  devitalize  the 
tissues,  which  renders  the  soil  favorable  for  recurrence  of  malig- 
nant growths  in  the  same  manner  that  it  predisposes  toward 
the  development  of  the  primary  growth. 

The  locality  of  carcinoma  has  a  marked  influence  upon  the 
recurrence  after  its  removal.  Carcinoma  is  prevalent  in  the 
New  England  States  and  on  the  Southern  Pacific  Coast,  in  the 
central  part  of  Michigan  and  the  southern  part  of  Wisconsin. 
Dr.  Billings  has  pointed  out  the  interesting  fact  that  in  "  any 
given  locality  a  large  proportion  of  cancer  indicates  that  the 
locality  is  healthful  and  a  long-settled  one,  and  has  a  large  pro- 
portion of  inhabitants  of  an  advanced  age." 

In. my  list  of  permanent  cures  all  the  patients  of  carcinoma 
of  the  breast  lived  in  and  about  New  York,  or  at  least  within  a 
radius  of  fifty  miles  from  the  city,  with  only  one  exception,  and 
this  patient  came  from  New  England. 

Race  has  a  marked  effect  upon  the  development  of  carcinoma 
of  the  breast,  and  hence  the  law  operates  in  regard  to  the  recur- 
rence, or  metastases,  or  multiplicity  of  growths.  There  is  a 
marked  difference  between  the  white  and  colored  race,  as  re- 
gards carcinoma.  For  example,  among  the  whites  the  propor- 
tion of  deaths  from  carcinoma  per  100,000  is  about  20  per  cent., 
and  for  the  colored  race  about  5  per  cent. 

Carcinoma,  irrespective  of  age,  is  more  than  twice  as  pre- 
valent among  the  whites  than  among  the  blacks.  It  is  also  a 
disease  rarely  found  among  the  Indians,  or  the  uncivilized 
inhabitants  of  the  islands  of  the  Pacific.  In  my  list  there  were 
only  two  cases  among  the  colored  race. 

Am  Surg  16 
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Nativity  seems  also  to  influence  the  development  of  carci. 
noma,  and  also  the  recurrence.  The  Germans  are  more  liable 
to  carcinoma  than  the  Irish,  and  the  Irish  more  than  the  native 
whites.  The  idea  can  be  expressed  more  tersely  by  saying  that 
carcinoma  is  found  more  than  twice  as  frequently  among  the 
foreign-born  population  than  it  is  among  the  native-born  of 
the  United  States. 

The  negro  seems  to  enjoy  an  immunity  from  carcinoma  to  a 
certain  extent,  either  as  a  primary  growth  or  as  a  secondary 
deposit,  or  as  metastases  in  distant  organs  from  the  breast  focus. 
Native-born  Americans  are  less  liable  to  the  disease,  with  its 
recurrences  or  its  metastases,  than  the  Irish  or  the  Germans. 

I  shall  now  condense  my  operative  work  in  carcinoma  of  the 
breast,  in  which  I  have  for  over  ten  years  carefully  followed  up 
all  the  cases,  in  only  two  of  which  have  I  the  histories  to  record 
as  unknown. 

The  conclusion  to  which  I  have  arrived  from  a  careful  study 
of  these  cases,  in  regard  to  the  question  of  recurrence  of  car- 
cinoma of  the  breast  after  removal,  will  be  considered.  In  the 
first  place,  I  have  complete  notes  of  105  cases  of  tumors  of  the 
female  breast  which  have  come  under  my  personal  care.  I  have 
incomplete  notes  of  many  other  unpublished  cases  that  I  have 
treated  in  addition  to  the  105  ;  but,  as  the  histories  are  so 
defective  as  regards  the  union  of  the  clinical  history  with  the 
microscopical  examination,  I  shall  exclude  them  altogether  in 
the  summary. 

In  the  105  cases  of  tumors  of  the  breast  never  before  pub- 
lished, there  are  34  cases  which  must  be  eliminated,  because 
among  the  105  cases  there  are  specimens  of  adeno-fibromata, 
sarcomata,  cystic  tumors,  galactoceles,  syphilitic  mastitis,  and 
other  varieties  which  do  not  belong  to  carcinoma.  There  are 
also  a  few  cases  of  carcinoma  of  the  breast  in  which  the  disease 
had  extended  so  far  as  to  render  any  operative  interference  un- 
justifiable, and  also  there  are  a  few  cases  in  which  the  patients 
themselves  declined  any  operation.  Deducting  these  cases 
from  the  total  number,  there  are  left  71  cases  of  amputations 
of  the  breast. 
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The  cases  of  carcinoma  of  the  breast  I  have  arranged  into 
four  separate  groups : 

In  Group  A  are  found  cases  in  which  the  patients  are  per- 
manently cured,  or  where  the  patients  have  reached  the  three 
years'  standard  of  time  without  any  evidences  of  return. 

In  Group  B  are  found  cases  in  which  the  patients  have  not 
yet  quite  reached  the  three  years'  limit  of  time,  and,  therefore, 
according  to  the  standard  mentioned,  cannot  be  said  to  be 
permanently  cured. 

In  Group  C  are  found  cases  in  which  the  patients  have  been 
operated  upon  and  in  whom  a  recurrence  of  the  disease  in  the 
scar  or  in  the  axillary  gland  has  taken  place,  followed  by 
death. 

In  Group  D  are  found  cases  in  which  the  patients  have  been 
operated  upon,  and  in  whom  metastases  have  occurred  in  vis- 
ceral organs,  followed  by  death. 

I  have  before  me  on  the  table  the  history  of  each  case  and  a 
microscopical  slide  of  the  tumor,  with  a  written  opinion  from 
one  of  the  three  well-known  microscopists  already  mentioned. 
I  have  also  appended  the  names  of  the  physicians  who  were 
present  at  each  operation.  The  tumors  are  preserved  in  alcohol 
and  are  in  my  private  collection  of  pathological  specimens  in 
the  museum  of  the  Carnegie  Laboratory. 

These  histories,  the  microscopical  slides,  and  the  tumors 
themselves,  are  at  the  disposal  of  anyone  who  may  be  specially 
interested  in  this  subject. 

In  regard  to  the  operative  cases,  I  have  performed  amputation 
of  the  breast  seventy-one  times,  and  in  nearly  every  case  opened 
the  axilla  and  removed  the  glands.  In  one  case  the  ribs  were 
excised,  in  order  to  remove  all  the  neoplasm.  In  this  series  of 
seventy-one  consecutive  cases  one  patient  died  from  the  imme- 
diate effects  of  the  operation.  This  patient  suffered  from  haemo- 
philia and  bled  to  death,  in  spite  of  everything  that  could  be 
done  to  prevent  the  constant  hemorrhage.  Including  this  case 
of  death,  the  mdrtality  of  the  operation  is  1.4  per  cent. 

If  this  one  death  occurring  in  the  patient  who  suffered  from 
hc-emophilia  be  eliminated,  a  death  that  would  have  resulted  in 
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the  event  of  any  other  serious  or  even  trivial  operation,  and  a 
death  that  can  be  with  propriety  excluded  as  far  as  bearing  upon 
this  special  operation  is  concerned,  there  is  an  unbroken  series 
of  seventy  consecutive  cases  without  a  death.  In  addition  to 
the  reduction  of  the  mortality  from  as  high  as  23  per  cent.,  re- 
corded by  Billroth,  to  a  cipher,  it  can  be  also  said  that  there  was 
no  case  of  pyaemia,  septicaemia,  erysipelas,  or  abscess. 

Besides  the  question  of  mortality,  the  question  of  permanent 
cures  effected  by  the  operation  is  one  to  which  great  interest  is 
attached. 

In  the  list  of  seventy-one  cases  of  amputation  of  the  breast* 
a  number  must  be  eliminated  in  estimating  the  percentage  of 
permanent  cures.  This  is  necessary  because  some  of  the  tumors 
were  of  other  varieties  of  malignant  disease,  and  while  this 
would  not  effect  the  question  of  mortality  in  reference  to  the 
operation  of  amputation  of  the  breast,  it  would  effect  materially 
the  question  of  cures  beyond  three  years  in  pure  carcinoma. 

In  the  thirty-three  cases  of  pure  carcinoma  of  the  breast  in 
which  the  clinical  histories  and  the  microscopical  examinations 
are  complete,  there  were  eight  permanent  cures  of  over  three 
years'  limit  of  time.  Deducting  the  two  cases  in  which  the 
histories  are  unknown,  the  result  is  over  25  per  cent,  of  perma- 
nent cures  beyond  the  three  years'  limit  of  time. 

It  is  fair  to  assume  that  in  Group  B,  where  the  patients  have 
not  quite  reached  the  three  years'  limit,  that  there  will  be  some 
who  in  a  very  short  time  can  be  classed  in  Group  A  of  perma- 
nent cures.  This  would  bring  the  percentage  of  cures  up  to 
nearly  30  per  cent.,  if  not  over  30  per  cent. 

Thus  a  study  of  my  seventy-one  consecutive  cases  demon- 
states  the  fact  that  the  mortality  has  been  reduced  from  23  per 
cent,  as  published  by  Billroth,  to  1.4  per  cent.,  or,  if  the  case  of 
haemophilia  be  excluded,  from  23  per  cent,  to  zero. 

The  percentage  of  permanent  cures  from  15  per  cent.,  which 
is  the  best  result,  and  published  by  Mr.  Banks,  to  nearly  double, 
or  30  per  cent. 

Finally,  I  believe  this  great  reduction  in  the  mortality  of  the 
operation, will  have  a  marked  effect  upon  the  radical  character 
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of  the  operation  in  the  future.  As  a  natural  sequence  the  per- 
centage of  permanent  cures  will  be  increased.  I  feel  justified, 
in  view  of  these  facts,  to  prophesy  that  with  early  and  radical 
operations  the  recurrence  of  carcinoma  of  the  breast  after  re- 
moval of  the  gland  will  be,  comparatively  speaking,  of  rare 
occurrence.  I  feel  confident  that  with  the  early  recognition  of 
the  disease,  and  with  complete  operation  together  with  the  im- 
proved methods  in  the  technique,  amputation  of  the  breast  for 
carcinoma  of  that  gland  will  yield  results  more  brilliant  and 
startling  than  the  most  sanguine  surgeon  could  imagine. 

The  high  death-rate  in  the  operation  has  been  largely  due  to 
causes  which  aseptic  surgery  can  prevent,  the  frequent  recur- 
rences to  causes  due  to  delayed  and  incomplete  operations.  In 
some  cases  the  returns  are  due  to  the  character  of  the  growth. 

A  new  era  is  about  to  dawn  in  regard  to  this  dark  night  of 
surgery,  and  patients  who  have  hitherto  been  doomed  to  a  cer- 
tain death  can  be  in  the  future  rescued  by  the  application  of 
fixed  and  well-established  principles  which  have  been  either 
never  understood  or  overlooked.  Surgery  will  thus  prolong 
life  and  mitigate  suffering.  It  will  even  save  life  in  cases  of 
carcinoma  of  the  breast,  a  disease  which  in  the  past  has  blighted 
so  many  homes,  but  in  the  future  will  be  deprived  of  its  malign 
influence  through  the  advances  made  by  scientific  surgery. 
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Mr.  Thomas  Bryant,  of  London,  England. 

This  paper  has  placed  before  us  in  a  very  clear  light  a  complete 
exposition  of  the  whole  subject.  I  should,  however,  like  to  recall  the 
attention  of  the  meeting  to  a  few  points  connected  with  carcinomatous 
disease  of  the  breast,  from  a  pathological  point  of  view,  since  such 
a  view,  as  said  by  Dr.  Dennis,  has  an  important  influence  upon  the 
treatment  of  the  disease.  When  we  come  to  compare  the  results  of 
treatment  of  the  atrophic  form  of  carcinoma  with  the  results  of  treat- 
ment of  the  more  active  types,  we  must  feel  that  we  are  talking  of 
very  different  varieties  of  the  affection — I  will  not  say  of  different 
diseases,  for  in  one  sense  they  are  similar,  although  in  their  histories 
and  progress  they  are  very  different.  An  old  lady  of  sixty  has  a 
slowly  growing  atrophic  scirrhus  tumor,  and  the  tumor  is  rem  oved  ; 
the  result  of  treatment  in  such  a  case  may  differ  widely  from  that  of 
a  case  of  actively  growing  carcinoma  in  a  younger  subject.  I  think 
clinically  we  ought  to  separate  these  two  classes  of  cases — the  slowly 
growing  scirrhus  form  and  the  more  rapidly  growing  tuberous  form. 

I  would  say  that  I  agree  with  Dr.  Dennis  entirely  in  the  belief  in 
the  local  origin  of  cancerous  diseases,  although  in  saying  this  I  must 
admit  that  there  may  be  on  the  part  of  the  patient  a  predisposition  to 
the  development  of  the  disease.  Whether  it  is  hereditary  or  acquired 
matters  not ;  but  this  we  must  admit,  that  a  blow  upon  one  person 
which  will  not  be  followed  by  any  trouble,  will  in  another  be  followed 
by  the  development  of  carcinoma.  I  think,  however,  that  it  is  well 
from  our  own  point  of  view,  as  well  as  from  the  public  point  of  view, 
to  regard  carcinoma — that  is,  epithelial  carcinoma  of  any  structure — 
primarily  as  a  local  disease. 

With  these  two  important  points  we  pass  on  to  the  treatment  of  the 
disease.  I  do  not  think  that  it  needs  any  argument,  and  certainly  we 
want  no  more  demonstration  than  that  presented  to  us  to-day,  to  show 
that  the  results  of  treatment  turn  much  upon  the  stage  at  which  the 
disease  comes  into  the  surgeon's  hands,  and  I  would  that  we  could  see 
all  cases  early  in  order  that  we  might  make  the  diagnosis  early.  The 
popular  notion  is  that  cancer  is  a  very  painful  and  distressing  disease, 
and  that  no  disease  not  associated  with  much  pain  can  be  cancer  ; 
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under  these  circumstances,  any  slight  induration  of  the  breast  is  passed 
by,  the  matter  is  treated  as  of  no  importance,  and  it  is  too  often  left 
until  the  disease  has  far  advanced  before  the  surgeon  is  called  in. 
Under  such  circumstances,  when  we  have  to  deal  with  an  advanced 
case  of  disease,  how  can  we  expect  what  may  be  called  a  good  result  ? 
Here  I  should  like  to  strongly  emphasize  the  necessity  of  an  early 
examination  of  all  breast  tumors,  and  that  the  body  of  the  profession 
generally  should  be  taught  not  to  think  that  carcinoma  always  occurs 
in  a  person  in  adult  life.  It  usually  does,  but  then  the  first  case  that 
the  practitioner  may  have  may  occur  in  a  young  person.  I  have  seen 
cases  where  the  disease  began  before  adult  life.  One  of  the  most 
rapid  cases  that  I  have  seen  occurred  in  a  young  lady,  twenty-one 
years  of  age.  I  have  seen  the  disease  in  younger  persons.  It  is  well 
to  recognize  this  fact ;  for  while,  as  a  rule,  carcinoma  of  the  breast 
appears  after  forty  years  of  age,  yet  the  first  case  may  be  the  excep- 
tional one.  The  disease  begins  as  a  very  slight  induration  of  one 
lobe  of  the  breast ;  this  may  occur  when  the  breast  is  more  or  less 
active,  or  it  may  appear  after  the  breast  has  ceased  to  perform 
its  function.  If  it  occur  during  the  period  of  functional  activity 
we  may  be  excused  in  hoping  that  this  induration  may  have  some 
slight  inflammatory  origin,  and  look  upon  it  as  a  local  mastitis ;  but 
if  it  occur  after  the  period  of  functional  activity  has  passed,  do  not 
let  us  delude  ourselves  with  this  idea,  for  local  mastitis  rarely,  if  ever, 
occurs  in  a  woman  after  the  functional  activity  of  the  gland  has  passed 
away.  Possibly  exceptional  cases  may  be  due  to  local  injury,  but  it 
is  well  to  suspect  that  any  local  induration,  however  trifling,  means 
the  beginning  of  local  carcinomatous  disease.  If  it  be  so,  this  is  the 
stage,  and  the  only  stage,  in  which  we  can  with  some  certainty  speak 
of  curing  by  operative  interference.  This  fact  has  been  so  impressed 
upon  me  for  many  years,  certainly  the  last  ten,  that  I  invariably,  in 
cases  of  local  induration  of  the  breast,  whether  considered  a  local 
mastitis,  or,  as  it  is  called,  an  irritable  breast,  suggest  the  propriety  of 
incision,  and  with  few  exceptions  have  carried  it  out.  I  say  to  the 
patient  and  her  physician  :  "Now,  if  this  be  a  carcinoma,  now  is  the 
time  to  touch  it ;  if  it  be  not  a  carcinoma,  the  incision  that  I  shall 
make  will  cure  the  disease."  If  the  argument  is  properly  placed 
before  the  patient,  she  will  allow  you  to  make  the  incision.  I  have 
had  some  thirty  cases  of  this  kind,  and  in  every  one  I  have  found  the 
disease  to  be  carcinoma.  In  all  these  cases  I  removed  the  breast.  In 
a  few,  where  glandular    involvement  was  suspected,  the  axilla  was 
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explored  as  well,  but  I  did  not  do  so  in  every  case.  Among  this 
number  there  has  not  been  a  single  case  of  recurrence.  If  I  live  a 
few  more  years,  arid  it  be  my  privilege  to  appear  before  a  society  such 
as  this,  I  shall,  I  hope,  be  able  to  bring  before  you  some  facts  bearing 
upon  the  value  of  this  operation.  I  am  so  convinced  of  its  value  that 
I  urge  my  surgical  friends  to  deal  with  their  cases  in  this  way. 

When  we  come  to  deal  with  carcinoma  of  the  breast  in  a  more  ad- 
vanced stage — when  the  disease  has  spread  from  the  gland  cells  to  the 
surrounding  structures,  as  indicated  by  dimpling,  puckering,  and 
infiltration  of  the  skin  and  some  immobility  over  the  deeper  parts — 
we  may  get  good  results  if  we  attack  the  disease  in  the  way  that  Dr. 
Dennis  has  advised,  and  remove  all  tissue  that  is  at  all  suspicious,  and 
cut  out  rather  too  much  than  too  little.  In  looking  over  my  own 
statistics  some  years  ago,  I  was  surprised  at  the  excellent  results  which 
had  been  obtained.  I  can  recall  cases  that  have  gone  five,  eight,  and 
even  ten  years.  Indeed,  one-fourth  of  all  my  cases  operated  upon 
lived  from  five  to  ten  years.  In  all  the  cases  that  I  have  reported 
in  any  form  the  diagnosis  has  been  confirmed  by  a  microscopical 
examination.  We  must  always  be  sure  that  there  is  no  mistake  in 
diagnosis.  • 

I  shall  consider  next  the  treatment  of  carcinoma  in  a  still  more  ad- 
vanced stage,  and,  by  way  of  a  caution,  I  would  ask  if  it  is  expedient 
for  the  surgeon  to  deal  so  radically  as  is  sometimes  done  with  the  dis- 
ease when  it  has  extended  very  far  ?  I  question  whether  my  friend 
Dr.  Dennis  would  again  think  of  removing  a  breast,  if  he  found  that  it 
would  be  necessary  to  remove  with  it  some  of  the  ribs.  Had  he  known 
that  the  disease  had  spread  so  far,  the  question  of  expediency  would 
have  arisen.  The  limit  of  surgical  interference  should  be  where  we 
feel  that  we  can  take  away  all  the  disease  without  adding  to  the  risk 
of  the  case.  We  have  heard  of  amputation  of  the  arm  to  enable  the 
surgeon  to  remove  cancerous  growths  under  the  clavicle  and  about  the 
shoulder-joint,  but  such  things  are  surely  unjustifiable. 

With  regard  to  the  exploration  of  the  axilla  in  every  case  of  cancer 
of  the  breast,  I  cannot  say  that  I  do  so  as  a  rule  of  practice.  If  the 
glands  be  enlarged,  I  remove  them  thoroughly;  and  if  I  have  any 
suspicion  of  their  being  enlarged,  I  open  the  axilla.  If  the  disease 
extends  upward  toward  the  axilla,  and  I  can  readily  get  my  finger  into 
the  axilla,  I  make  the  incision.  But  where  the  disease  is  quite  local, 
the  patient  thin,  and  the  axilla  is  easily  explored  by  the  fingers,  I  do 
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not  open  the  axilla  unless  enlarged  glands  are  felt.  In  very  old  patients, 
where  you  remove  thejbreast  more  with  the  idea  of  giving  comfort 
than  for  cure,  I  do  not  add  to  the  gravity  of  the  operation  by  explor- 
ing the  axilla,  unless  the  glands  are  evidently  enlarged,  for  I  think  we 
must  admit  that  exploration  of  the  axilla  adds  to  the  gravity  of  the 
operation.  I  should  say  that  it  added  from  30  to  50  per  cent,  to  its 
gravity.  While  in  many  cases  we  are  justified  in  removing  the  can- 
cerous breast,  which  is  the  source  of  much  trouble,  I  question  if  we 
are  justified  in  adding  to  the  risk  of  the  operation  by  exploring  the 
axilla. 

In  regard  to  the  very  atrophic  forms  of  cancer,  I  would  ask,  Is  it 
wise  to  operate,  as  a  rule,  in  such  cases  ?  I  am  sure  that  many  of  us 
have  seen  cases  of  this  form  which  have  been  developing  for  years  in 
old  persons,  and  have  seen  the  breast  removed,  and  yet  in  a  large  pro- 
portion of  them  the  carcinomatous  disease  seems  by  the  operation  to 
be  lighted  up,  and  the  patient  in  a  few  months  becomes  the  subject  of 
general  carcinomatous  disease.  Tubercles  start  up  not  only  in  the 
site  of  the  operation,  but  also  over  the  whole  body,  possibly  in  the 
other  breast.  The  interference  has  apparently  converted  a  local  into 
a  general  disease.  These  cases  have  been  so  common  in  my  experi- 
ence, and  have  left  such  an  impression  upon  my  mind,  that  I  now  ask 
myself  in  every  case  of  such  a  cancer  in  a  person  over  sixty  years  of 
age  whether  it  is  expedient  that  it  should  be  touched.  If  the  growth 
gives  rise  to  much  pain  or  presses  upon  a  nerve,  we  have  some  excuse 
for  operation,  but,  as  a  rule,  I  think  the  case  had  better  be  let  alone. 

There  is  another  class  of  cases  in  which  I  believe  that  the  same 
practice  is  applicable — that  is,  in  the  rapidly  developing  lymphatic 
form  of  cancer,  that  brawny  condition  of  the  breast  where  you  can 
trace  the  lymphatics  all  full  of  lymph  material,  saturated  with  epi- 
thelial elements.  Under  such  circumstances  the  surgeon  does  no  good 
by  interfering.  The  patient  may  survive  the  operation,  but  the 
reprieve,  as  a  rule,  will  be  so  short  as  to  make  the  surgeon  sorry  for 
having  interfered. 

I  think  we  may  accept  the  summary  that  Dr.  Dennis  has  given  us, 
bearing  in  mind  the  exceptions  to  which  I  have  called  attention. 

Mr.  John  Chiene,  of  Edinburgh,  Scotland. 

Having  been  called  on  to  speak,  I  shall  say  but  one  word.  I  thank 
Dr.  Dennis  for  bringing  forward  the  method  which  my  assistant,  Mr. 
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H.  J.  Stiles,  has  inaugurated  in  Edinburgh.  I  wish  that  everyone 
would  try  this  method,  and  I  believe  that  if  once  tried,  you  will  not 
give  it  up.  I  have  used  it  this  summer,  and  when  I  was  honored  with 
the  invitation  to  attend  this  meeting,  I  said  to  my  assistants  that  we 
must  take  the  very  best  thing  that  we  have  as  a  slight  return  for  your 
kindness  in  asking  me  to  come  here.  I  have,  therefore,  brought  to 
America  what  I  believe  will  be  a  great  improvement,  and  I  trust  that 
it  may  be  a  means  to  the  great  end,  the  value  of  which  we  are  all  agreed 
upon,  by  the  removal  of  all  the  mammary  tissue  when  we  are  operating 
on  cases  of  carcinoma. 

Sir  William  MacCormac,  of  London,  England. 

I  am  glad  to  have  the  opportunity  of  expressing  my  admiration  of 
Dr.  Dennis's  valuable  paper.  I  unfortunately  did  not  hear  the  whole 
of  the  paper,  but  I  heartily  and  thoroughly  indorse  the  portion  that  I 
have  heard. 

I  think  that  I  should  be  disposed  to  differ  with  my  friend  Mr. 
Bryant  in  reference  to  the  treatment  of  the  packet  of  axillary  glands. 
Dr.  Dennis  has  mentioned  two  facts  which  seem  to  me  to  clearly 
justify  the  practice  of  many  surgeons,  myself  among  the  number,  of 
removing  the  axillary  glands  in  almost  every  case.  Dr.  Dennis  has 
given  statistics  showing  that  in  117  cases  there  were  only  two  in  which 
the  axillary  glands  were  found  uninvolved ;  and  it  is  a  common  ex- 
perience that  while,  by  an  external  examination,  you  may  detect  no 
enlargement  of  the  glands,  a  further  examination  through  the  incision 
will  show  that  the  glands  are  implicated.  The  second  fact  that  should 
lead  to  the  removal  of  these  glands  is  that  in  90  per  cent,  of  the 
recurrences  the  growth  reappears  in  the  axilla.  I  think  that  these 
facts  abundantly  justify  us  in  the  practice  that  is  more  and  more 
obtaining,  that  in  nearly  every  case  of  removal  of  the  breast  for 
cancer  the  axillary  glands  should  be  also  completely  extirpated. 

Dr.  Lewis  S.  Pilcher,  of  Brooklyn. 

In  studying  the  question  of  the  after-history  of  patients  after  re- 
moval of  cancerous  breasts,  it  has  seemed  to  me  that  a  point  to  be 
brought  out  in  the  discussion  is  in  regard  to  the  applicability  of  the 
term  recurrent  in  the  greater  proportion  of  these  cases.  The  thought 
has  suggested  itself  that  the  time  has  come  in  our  surgical  discussion 
to  make  a  new  division  of  these  cases,  for,  in  a  large  proportion  of 
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cases  in  which,  after  evidences  of  the  presence  of  malignant  disease 
are  detected,  it  seems  improper  to  use  the  term  recurrence.  It  may- 
be only  a  continuance  of  the  process  which  has  been  going  on  from 
the  first,  although  until  now  unobserved.  Therefore,  in  many  of  these 
cases,  the  word  "  recur  "  is  inapplicable.  I  would  like  to  suggest  the 
term  continuance  for  these  cases  in  which  there  is  reason  to  believe 
that  what  we  have  is  simply  the  disease  which  was  present  at  the  time 
of  operation.  The  speaker  of  the  morning  did  not  state,  in  the  por- 
tion of  his  paper  which  he  read,  the  proportion  of  his  own  cases  in 
which  so-called  recurrence  was  detected  by  him  within  a  short  period 
of  time  after  operation.  It  remains  to  be  determined  how  short  a 
period  of  time  shall  be  agreed  upon  as  being  necessary  to  distinguish 
those  cases  in  which  the  surgeon  has  to  do  with  a  continuance  of  the 
disease,  and  those  in  which  there  is  a  true  recurrence.  It  seems  to  me 
that  if  the  disease  is  continuous,  it  should  have  made  some  manifesta- 
tions, which  a  careful  examination  by  a  competent  surgeon  will  detect 
within  one  year  from  the  time  of  operation  ;  and  if  the  case  has  gone 
on  twelve  months,  with  no  evident  development  of  malignant  disease, 
we  may  consider  that  the  disease  has  been  removed,  and  that  if  disease 
should  appear  afterward  in  this  or  any  other  part,  we  may  consider  it 
recurrent,  or  a  renewal,  or  a  new  attack  of  cancer.  I  should  like  to 
have  it  taken  into  surgical  consideration  whether  such  a  classification 
would  not  be  a  desirable  feature  in  the  consideration  of  these  cases. 
I  should  be  much  interested  to  know  in  how  many  of  the  seventy-one 
cases  reported  this  morning  renewed  evidences  of  the  disease  has  been 
detected  within  one  year  of  the  operation.  The  point  which  I  wish 
to  make  is,  that  if  there  is  no  appearance  of  the  disease  within  one 
year,  the  absolute  success  of  the  operation  should  be  considered  as 
having  been  obtained. 

Dr.  Dennis.  In  no  case  reported  was  there  evidence  of  recurrence 
within  one  year  after  the  operation.  , 

Dr.  Pilcher.  I  wish  to  call  attention  to  the  remarkable  confirma- 
tion which  these  statistics  give  to  the  value  of  radical  operations  as 
performed  by  Dr.  Dennis  in  these  cases. 

I  would  also  call  attention  to  the  importance  in  these  cases  of  the 
preexisting  disposition  on  the  part  of  the  individual  to  the  develop- 
ment of  cancer,  to  which  attention  has  been  called.  This  plays  an 
important  part  in  the  consideration  of  this  subject.     A  person  who  is 
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affected  with  cancer  is  thereby  declared  to  have  had  a  special  predis- 
position to  cancer.  These  cases  are  a  class  set  apart  from  others  as 
having  in  their  constitutional  condition  something  which  makes  them 
liable  to  the  development  of  cancer.  The  removal  of  the  disease 
visible  now  does  not  remove  this  predisposition.  Moreover,  even 
after  the  disease  is  removed  there  may  be  in  the  course  of  a  few 
months,  by  reason  of  the  lessened  vascular  activity  present  in  the 
cicatrix,  a  condition  which  provides  a  lessened  resistance,  a  point 
especially  susceptible  to  a  new  development  of  cancer.  This  new 
development  is  not  a  continuance,  but  is  a  new  attack  in  a  person 
especially  liable  to  have  the  disease  developed  in  a  place  where  there 
is  a  lessened  resistance. 

Dr.  Dennis  has  reported  cases  in  which  there  was  recurrence  after  a 
long  interval  of  time.  Other  surgeons,  doubtless,  can  recall  more  cases. 
I  remember  one  case  in  which,  after  extirpation,  the  patient  remained 
well  for  six  years,  and  then  presented  herself  with  malignant  disease 
of  the  liver,  from  which  she  died.  A  second  patient  had  been  oper- 
ated on  nine  years  previously  for  supposed  malignant  growth.  At 
the  end  of  this  time  she  presented  herself  with  a  growth  in  the  cicatrix, 
which  was  found  to  be  carcinoma,  and  removed.  These  are  simply 
evidences  of  second  attacks  in  persons  who  had  this  peculiar  consti- 
tutional predisposition. 

There  must  come  to  us  the  thought  that  with  equal  importance  with 
the  knife  is  the  importance  of  constitutional  treatment.  Of  great  im- 
portance is  the  further  investigation  as  to  the  possibility  of  securing  a 
means  whereby  this  constitutional  condition  can  be  antagonized,  and 
by  which  this  predisposition  may  be  overcome.  Such  an  agent  may 
be  employed  in  cases  where  there  is  a  possible  hereditary  tendency  to 
the  disease,  as  well  as  in  cases  after  operation.  My  friend  Professor 
Wight  believes  that  the  systematic  administration  of  carbonate  of  lime 
is  of  value.  We  have  also  long  believed  that  the  systematic  admin- 
istration of  arsenic  is  of  service.  Are  there  any  other  agents  which 
are  of  value  ? 

Dr.  L.  McLane  Tiffany,  of  Baltimore. 

In  listening  to  the  excellent  paper  of  the  morning,  it  seemed  to  me 
that  I  did  not  quite  agree  to  all  that  has  been  said  in  reference  to  the 
term  recurrence.  I  scarcely  think  that  that  is  capable  of  definition. 
I  entirely  refuse  to  accept  the  three  years'  limit.     Even  if  three  years 
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after  the  removal  of  the  female  mamma  there  is  no  evidence  of  return , 
in  my  opinion  that  patient  cannot  be  said  to  be  cured.  I  have  notes 
of  four  cases,  and  perhaps  five,  in  which  recurrence  took  place  after 
four  years — recurrence  in  the  cicatrix  and  in  the  glands.  In  one  case 
a  second  operation  was  done,  and  the  patient  is  well  eight  years  after 
the  operation.  Another  case  was  operated  on  the  second  time  and 
died  from  recurrent  carcinoma.  I  do  not  think  that  we  can  put  a 
limit  on  the  non-return  of  the  disease,  and  say  to  the  patient,  "You 
will  have  no  more  cancer."  We  do  not  know  whether  the  return 
of  the  disease  in  two  or  three  years  is  due  to  the  presence  of  the  his- 
tological elements  of  the  original  cancer,  which  have  remained  qui- 
escent, or  whether  it  is  due  to  the  cause  which  produced  the  disease 
in  the  first  place,  giving  rise  to  it  anew  a  second  time. 

This  brings  up  the  question  of  histology.  I  am  a  firm  believer  in 
the  local  origin  of  carcinoma.  I  believe  that  the  time  will  come  when 
we  shall  know  as  much  about  cancers  as  we  now  know  about  tubercu- 
losis, and  our  treatment  will  then  be  improved.  I  do  not  think  that 
the  clinical  history  of  this  disease  can  be  written  out  in  the  laboratory. 
The  operator  is  very  largely  governed  by"  his  experience  rather  than 
by  his  histological  examination.  We  know  far  more  than  we  did  about 
the  histology  of  cancer,  but  there  is  still  much  to  be  known.  What 
we  have  just  heard  from  Dr.  Dennis  undoubtedly  makes  one  think 
that  much  is  being  done,  but  still  it  makes  one  think  that  there  is 
still  much  to  be  done,  and  for  the  present  we  have  to  be  very 
guarded. 

In  regard  to  the  period  of  time  from  the  first  appearance  of  the 
growth  to  the  date  of  operation.  The  time  at  which  the  disease  is 
recognized  by  the  patient  has  little  bearing  upon  the  date  of  the  com- 
mencement of  the  disease.  Commencement  of  carcinoma  in  the 
female  mamma  is  usually  insidious.  It  is  not  recognized  by  the  patient 
until  it  has  attained  a  certain  growth.  Sometimes  the  enlargement  of 
the  axillary  glands  will  be  the  first  thing  that  calls  attention  to  the 
breast.  Usually  it  is  discovered  by  accident.  In  one  case  the  growth 
will  be  the  size  of  a  marble,  while  in  another  it  will  be  much  larger ; 
if  in  the  deeper  part  of  the  breast  it  may  not  be  soon  recognized. 
Even  after  it  is  recognized  the  patient  may  not  pay  much  attention 
to  it  until  it  causes  pain.  An  operation  done  within  a  week  after  the 
growth  is  discovered  by  the  patient  is  not  an  operation  done  within  a 
few  days  after  the  origin  of  the  growth.     I  repeat,  then,  there  is  a 
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great  distinction  to  be  made  between  the  recognition  of  the  growth 
on  the  part  of  the  patient  and  the  time  when  the  morbid  histological 
formation  took  place  in  the  breast. 

The  next  question  is  in  regard  to  the  amount  of  infiltration.  This 
has  to  do  directly  with  the  radical  operation.  In  a  large  number  of 
cases  we  find  the  glands  in  the  axilla  and  near  the  coracoid  process 
involved.  I  think  that  these  latter  glands  should  always  be  examined. 
I  do  not  think  that  too  much  has  been  said  in  regard  to  the  necessity 
of  thorough  operation.  Here  is  a  growth  which  will  destroy  life,  with 
much  suffering.  The  surgeon  is  prepared  to  take  great  risk,  and  if 
with  the  great  risk  he  takes  great  precaution,  his  risks  become  small. 
I  believe  the  skin  over  the  tumor  should  be  removed ;  the  fascia  and 
muscles  are  to  be  removed,  and  the  axilla  cleared  out.  I  think  that 
the  axilla  is  to  be  opened  in  every  case.  I  have  notes  of  eighty  cases 
of  operation  for  carcinoma,  and  in  only  two  cases  did  I  find  the 
axillary  glands  not  enlarged.  The  first  thing  to  do  is  to  take  away 
the  disease,  and  the  next  is  to  get  the  patient  well.  The  skill  of  the 
surgeon  is  shown  in  determining  when  he  shall  withhold  his  hand 
and  when  he  shall  operate.  Improper  operation  brings  discredit  to 
surgery. 

Dr.  Kingston,  of  Montreal,  Canada. 

This  subject  is  so  extensive  that,  taking  it  in  its  variety  of  aspects, 
there  would  be  enough  to  give  thought  for  discussion  for  several  days. 
Every  surgeon  has  formed  some  sort  of  a  conclusion  in  regard  to  the 
local  or  general  origin  of  this  disease,  and  in  regard  to  the  question 
when  it  should  or  should  not  be  removed.  I  confess  that,  in  my 
thirty-one  years  of  hospital  experience,  my  views  have  changed  very 
much  indeed.  The  views  that  I  hold  now  are  not  those  that  I  held 
ten  years  ago.  They  are  the  opposite  of  what  I  held  thirty  years  ago. 
At  one  time  I  thought  that  a  cancer  ought  to  be  allowed  to  remain 
.until  it  became  troublesome,  then  to  remove  it;  but  if  it  returned, 
it  should  be  let  alone.  Those  views  have  passed  away.  I  believe 
now  that  cancer  is  primarily,  and  for  a  certain  period  essentially,  a 
local  disease.  I  have  had  a  lapge  number  of  operations  for  cancer  of 
the  breast — for  it  is  quite  common  among  the  French-speaking  popu- 
lation of  Canada — and  in  but  a  few  instances  have  I  failed  to  recognize 
the  essentially  local  character  of  the  disease.  We  must  settle  this 
question  in  our  minds  before  going  further,  for  if  the  disease  is  not  of 
local  origin,  operation  is  of  no  value,  and  does  only  harm.     If  we  be- 
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lieve  that  it  is  of  local  origin,  then  resort  to  the  knife,  at  as  early  a 
period  as  possible,  is  the  proper  course  to  follow.  When  we  decide 
upon  an  operation,  it  should  be  radical ;  but  I  do  not  agree  with  the 
views  of  the  gentlemen  who  hold  that  taking  out  the  glands  from  the 
axilla  and  its  neighborhood,  or  from  the  neighborhood  of  the  scapula, 
coracoid  process,  or  from  beneath  the  clavicle  should  form  a  necessary 
part  of  this  operation.  I  indorse  the  conservative  views  of  Mr.  Bryant 
on  this  important  subject.  I  think  that  removing  the  glands  at  the 
first  operation,  when  we  have  no  evidence  of  their  being  involved, 
adds  greatly  to  the  discomfort  and  greatly  to  the  danger.  It  adds 
probably  fifty  per  cent,  to  the  dangers  of  the  operation. 

In  regard  to  partial  operation,  I  should  say,  as  Mr.  Syme  said  in 
regard  to  partial  removal  of  the  tongue  for  cancer,  the  operation  is 
wrong  in  principle. 

It  appears  to  me,  from  the  operations  which  I  have  seen  performed, 
that  a  somewhat  better  method  might  be  followed.  I  use  the  knife  as 
little  as  possible  in  extirpation  of  the  breast.  I  make  a  free  incision 
through  the  skin  and  deeper  tissues,  and  get  down  to  the  lower  and 
outer  part  of  the  breast ;  then  I  carry  out  the  dissection  with  the  index- 
finger  of  my  right  hand,  with  which  I  can  recognize  healthy  and  dis- 
eased structures.  I  separate  the  whole  of  the  diseased  mass  from  the 
pectoral  muscle.  The  finger  is  not  taken  from  beneath  the  gland  until 
it  joins  the  incision  made  by  the  knife.  The  operation  is  not  unduly 
prolonged.  Where  there  is  the  slightest  suspicion  that  the  glands  of 
the  axilla  are  involved,  they  should  be  removed. 

In  regard  to  the  repetition  of  the  operation.  Here,  too,  our  views 
have  changed.  I  have  operated  five,  six,  and  seven  times,  at  varying 
intervals,  upon  the. same  patient,  and  finally  have  been  rewarded  with 
success.  This  has  only  been  within  the  past  few  years,  and  Professor 
Gross  did  much  to  instruct  us  in  that  direction.  Early  operation  is 
to  be  performed,  and  repeated  if  necessary. 

A  word  as  to  errors  in  diagnosis.  These  are  frequently  made. 
Some  patients  are  operated  upon  for  simple  induration,  where  there  is 
no  cancer.  Some  cases  are  published  as  cancer  which  are  not  malig- 
nant. In  cancer  of  the  breast  the  operation  should  always  be  a  sub- 
ject for  consultation.  I  have  refused  to  operate  in  a  great  number  of 
cases  on  patients  who,  a  week  or  ten  days  later,  had  the  operation 
performed  for  diseases  that  were  not  carcinomatous.  One  should  not 
trust  alone  to  his  own  judgment  in  this  matter,  but  after  consultation 
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the  operation  should  be  performed  as  early  as  possible,  and  repeated 
as  frequently  as  circumstances  seem  to  warrant. 

Dr.  Joseph  Ransohoff,  of  Cincinnati. 

Some  of  the  gentlemen  have  thought  that  the  danger  is  greatly 
increased  by  removing  the  axillary  glands.  I  think  that  Dr.  Gross 
has  said  that  the  danger  from  removing  the  gland  was  about  6  per 
cent.,  while  without  removing  the  gland  the  mortality  was  2  per  cent. 
I  have  done  about  thirty  operations  upon  the  breast,  and  have  not 
lost  a  single  case.  I  do  not  think  that  the  danger  of  the  operation  is 
materially  increased  by  opening  the  axilla  and  removing  the  glands. 
One  interesting  point  was  that  referred  to  by  Dr.  Tiffany.  In  regard 
to  the  little  gland  under  the  coracoid  process  :  this  cannot  be  reached 
except  by  opening  the  axilla.  This  should  be  always  removed ;  the 
danger  is  not  much  increased  by  it. 

Dr.  Charles  B.  Nancrede,  of  Ann  Arbor,  Michigan. 

Over  90  per  cent,  of  the  recurrences  take  place  in  the  axilla. 
There  are  two  distinct  routes  for  the  lymphatics  from  the  breast — 
one,  the  ordinary  axillary;  the  other  through  the  upper  intercostal 
spaces  to  the  anterior  and  posterior  mediastinal  glands — which  may  be 
affected  in  cases  in  which  there  is  no  axillary  involvement  to  be  de- 
tected. This  accounts  for  a  certain  number  of  cases  where  systemic 
infection  takes  place,  while  the  axillary  lymphatics  remain  uninvolved. 

The  three  years'  limit  is  that  which  has  been  proven  to  exclude 
over  90  per  cent,  of  the  recurrences.  It  is  not  theoretical,  but  prac- 
tical, founded  on  the  extended  experience  of  many  observers. 

I  must  say  in  regard  to  the  practice  of  not  opening  the  axilla  at 
first,  unless  you  can  demonstrate  enlargement  of  the  glands,  that  I 
am  sure,  from  personal  experience,  that  by  this  plan  the  majority  of 
cases  will  be  left  unbenefited.  In  some  cases,  where  I  was  confident 
that  I  would  have  no  difficulty  in  removing  the  axillary  glands,  I  have 
found  after  I  had  removed  the  breast  that  it  was  absolutely  impossible 
to  complete  the  operation.  If  we  remove  the  breast  first,  in  over  90 
per  cent,  of  the  cases  we  shall  fail  at  the  secondary  operation  to  do 
anything  more  than  harm.  I  now  cut  into  the  axilla  first,  and  if  I 
cannot  remove  the  gland  I  close  the  wound  and  let  the  breast  alone. 
I  have  lost  only  one  breast  case  out  of  a  considerable  number  of 
operations,  and  that  occurred  in  a  patient  with  glycosuria. 
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Dr.  J.  R.  Weist,  of  Richmond,  Indiana. 

I  have  removed  the  breast  fifty-five  or  fifty-six  times,  and  I  now 
make  it  a  rule  to  open  the  axilla  in  every  case ;  I  have  often  found 
enlarged  glands  which  I  was  unable  to  detect  before  making  the 
incision.  In  three-fourths  of  my  cases  in  which  there  was  recurrence 
the  disease  did  not  reappear  in  the  axilla. 

Dr.  George  W.  Gay,  of  Boston. 

In  the  few  remarks  which  I  have  to  offer  upon  Dr.  Dennis's  most 
admirable  paper,  1  shall  include  sarcoma  with  carcinoma  of  the  breast, 
for  the  reason  that,  clinically,  it  is  not  practicable  to  separate  the  two 
affections.  Both  diseases  are  malignant,  and  both  in  the  vast  majority 
of  instances  mean  destruction. 

The  type  of  the  malignancy  determines  the  time  of  recurrence  of 
the  growth.  A  rapidly  growing  tumor  will,  as  a  rule,  reappear  within 
a  short  time  after  an  operation.  I  have  seen  sarcoma  of  the  axillary 
glands  cause  death  in  eight  months,  in  spite  of  two  thorough  operations. 
On  the  other  hand,  I  have  seen  a  woman  with  sarcoma  of  breast  and 
axilla  live  fifteen  years,  undergoing  six  operations  for  removal  of  the 
disease  during  that  period.  As  I  said  before,  the  type,  rather  than  the 
mode  or  thoroughness  of  the  operation,  governs  the  recurrence  of 
these  growths. 

When  these  affections  can  be  treated  like  fatty  tumors,  and  with 
like  results,  their  purely  local  character  will  be  established.  It  has 
not  yet  been  demonstrated  that  there  is  a  period  in  their  growth, 
however  early,  when  a  thorough  removal  gives  permanent  relief. 
Until  that  has  been  done,  I  cannot  accept  the  theory  of  a  local 
origin  of  these  affections.  In  the  settlement  of  this  matter  the  "  time 
limit  "  of  three  years  is  manifestly  useless,  as  it  would  be  in  the  case 
of  a  fatty  or  other  benign  tumor.  The  "time  limit  "  is  merely  an 
index  of  the  rapidity  of  growth. 

The  only  way  to  detect  with  certainty  the  presence  of  disease  in 
the  axillary  glands  is  to  remove  them.  External  manipulation  is 
reliable  only  after  they  have  reached  a  certain  size.  In  the  vast 
majority  of  cases  these  glands  are  involved  in  the  affection,  and  had 
better  be  removed.  The  rule  of  action  should  be  to  remove  the 
glands,  whether  felt  to  be  enlarged  or  not.  It  cannot  be  denied,  I 
think,  that  removal  of  axillary  glands  prolongs  the  operation  to  a 
considerable   extent,   and  hence  adds   something   to  the  shock  and 
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prostration.     It  does  not  add  much  to  the  mortality.     A  fatal  result 
after  this  operation  is  rare,  in  my  experience  and  observation. 

While  I  cannot  take  so  hopeful  a  view  as  Dr.  Dennis,  yet  I  believe 
in  the  operation  for  a  thorough  removal  of  the  breast  and  adjacent 
glands  when  the  seat  of  malignant  disease.  It  is  in  this  direction 
that,  with  our  present  light,  we  must  look  for  relief  in  these  dire  dis- 
eases. By  removal  we  reliisve  pain,  avert  hemorrhage,  prevent,  to  a 
certain  extent,  sloughing  tissues  and  foul  discharges,  and  last,  but  by 
no  means  least,  we  give  our  patient  hope  and  courage,  without  which 
life  is  scarcely  worth  having. 

Dr.  Edward  M.  Moore,  of  Rochester,  New  York. 

We  are  much  indebted  to  Dr.  Dennis  for  his  interesting  paper. 
Dr.  Dennis  is  still  a  young  man,  and  has  taken  an  optimistic  view 
of  the  thing.  Young  men  are  apt  to  take  optimistic  views  of  things. 
We  have  all  had  abundant  experience  in  this  matter.  I  always 
make  the  operation  in  as  thorough  a  manner  as  possible,  removing 
the  fascia  and  often  portions  of  the  muscles.  Formerly  I  was  content 
to  say,  when  I  could  find  no  enlarged  gland,  that  the  case  was 
favorable,  but  at  the  operation  I  often  found  it  different.  I  always 
open  the  axilla.  When  your  finger  is  inserted,  you  will  usually  find 
the  gland  enlarged — always  is  perhaps  too  strong — but  I  do  not  recall 
a  case  for  years  where  I  have  not  failed  to  find  the  glands  in  the  axilla 
enlarged  when  I  have  opened  it,  although  before  operation  I  have 
been  unable  to  detect  them.  I  go  up  to  the  clavicle  frequently,  and 
I  do  not  see  any  danger  in  it.  I  have  never  seen  a  fatal  case,  except 
in  the  old  times  of  septicaemia.  I  do  not  count  them  now.  We 
have  our  antiseptic  operation  now,  and  we  expect  the  patient  to  get 
well  as  a  matter  of  course. 

In  regard  to  recurrence.  We  know  that  the  process  is  exceedingly 
slow,  and  I  always  take  pains  to  inquire  into  the  history  of  injury,  and 
in  a  large  number  of  cases  the  disease  seems  to  have  followed  an 
injury.  It  is,  however,  a  question  of  one,  two,  or  three  years.  In 
such  a  growth,  where  it  is  a  matter  of  cell  upon  cell,  the  process  of 
growth  becomes  a  problem  of  arithmetical  ratio,  as  it  were.  It  re- 
quires a  long  period.  We  remove  the  disease,  but  there  may  still  be 
some  cells  left  behind,  and  these  cells  remain  apparently  dormant, 
and  yet  alive,  and  we  have  the  same  old  thing,  so  that,  cell  by  cell, 
the  tumor  grows,  and  after  a  time  you  can  feel  it  and  recognize 
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it.  I  always  advise  my  patients  to  call  attention  to  anything  that 
they  may  notice.  I  have  cases  that  have  gone  six  years  with  the 
patient  in  good  health,  when  one  day  the  patient  notices  a  little  hard 
mass.  I  remove  it.  Two  years  later  I  take  out  some  more.  That 
is  the  same  old  devil.  It  is  not  a  new  thing  which  has  been  lying 
dormant  and  afterward  shows  its  teeth. 

There  are  two  things  mentioned  by  Mr.  Bryant,  one  of  which  I 
desire  to  agree  with,  and  the  other  I  shall  disagree  with.  He  men- 
tioned the  bad  cases,  and  it  is  an  important  matter  to  decide  whether 
we  should  operate  or  not.  In  these  cases,  where  there  is  vast  in- 
duration in  the  connective  tissue  under  the  skin,  I  used  to  operate, 
but  the  cases  never  got  well ;  they  recurred  in  a  few  months.  Mr. 
Bryant  also  speaks  of  those  cases  in  older  persons  where  the  growths 
are  hard,  and  advises  that  we  should  not  operate.  That  has  not  been 
my  experience.  Indeed,  it  is  exactly  the  opposite  to  that.  I  have 
operated  in  many  cases  where  they  never  returned.  I  consider  the 
prognosis  better  from  the  fact  that  the  patient  is  old.  The  processes 
of  life  are  slower,  and  when  the  growth  is  removed  it  is  likely  to  stay 
away.  In  a  case  where  there  were  excavations,  as  though  a  mouse  had 
dug  a  hole  in  a  turnip,  I  have  removed  the  breast  and  the  patient  got 
well,  and  has  lived  for  seventeen  years,  and,  at  the  age  of  seventy-nine, 
is  still  in  good  health. 


THE    TREATMENT    OF    FRACTURES    OF    THE 
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By  lewis  a.  STIMSON,  M.D., 

PROFESSOR  OF  SURGERY,   UNIVERSITY   OF  THE  CITY   OF  NEW   YORKj    SURGEON  TO 
THE  NEW   YORK   HOSPITAL,   NEW   YORK. 


The  special  interest  that  belongs  to  the  subject  that  has  been 
allotted  to  me  for  presentation  on  this  occasion  arises  from  the 
frequency  with  which  fractures  of  the  lower  end  of  the  humerus 
are  followed  by  more  or  less  diminution  of  the  functions  of  the 
elbow-joint,  and  by  deformity  of  the  region  or  of  the  limb.  It 
therefore  seems  proper,  and  in  keeping  with  the  limited  time  at 
our  disposal,  that  the  discussion  should  turn  mainly  upon  the 
causes  of  these  unfavorable  results  and  the  means  by  which 
they  can  be  best  and  most  surely  avoided.  It  is  also  assumed 
that  in  the  selection  of  this  subject  for  discussion  before  this 
Association,  the  members  of  which  are  so  experienced  and  so 
thoroughly  familiar  with  all  its  features,  the  intention  was  not 
to  invite  the  expression  of  novel  views,  or  the  presentation  of 
original  observations,  but  to  afford  an  opportunity  for  an  expres- 
sion of  the  collective  opinion  of  the  Association  concerning  the 
best  methods  of  treatment  and  the  prognosis,  and  thus  to 
supply  a  guide  and  protection  for  less  favored  members  of  the 
profession. 

I.  Causes  of  Limitation  of  Motion. — Permanent  stiffness  of 
the  elbow  after  simple  fracture  is  commonly  due  to  a  change  in 
the  shape  of  the  articular  surfaces,  or  in  their  relations  to  one 
another,  that  destroys  the  coincidence  of  the  axis  of  curvature 
with  that  of  motion,  and  thus  limits  the  range  of  motion ;  or, 
to  an  overgrowth  of  bone  upon  the  surface  of  the  humerus  that 
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arrests  the  movement  of  the  olecranon  or  coronoid  process  into 
its  corresponding  fossa;  or,  to  a  more  or  less  extensive  ossifica- 
tion of  the  ligaments  and  capsule. 

As  in  flexion  and  extension  the  normal  range  of  motion  at 
the  elbow  is  great,  and  since  over  a  large  surface  the  bones 
composing  the  joint  are  in  close  contact  with  each  other,  it 
follows  that  a  comparatively  slight  change  in  shape  or  deviation 
of  an  axis  may  have  a  marked  effect,  and  one  that  will  be  only 
partly  relieved  by  the  gradual  yielding  of  the  ligaments,  or  by 
the  absorption  of  opposing  bone  under  persistent  stretching 
and  pressure.  It  is  like  the  defective  "  centring  "  of  the  hinges 
of  a  door. 

Overgrowth  of  bone  excited  by  the  traumatism  is  much  more 
frequent  in  the  young  than  in  adults,  but  so,  too,  are  fractures 
of  the  lower  end  of  the  humerus,  and  in  this  overgrowth  we 
find  a  cause  of  limitation  of  motion  that,  even  if  sometimes 
over-estimated  because  unreduced  displacements  are  mistaken 
for  it,  is  yet  sufficiently  frequent  to  merit  serious  consideration. 
This  overgrowth  is  in  part  exuberant  callus,  and  in  part  new 
bone  formed  beneath  the  periosteum  adjoining  the  line  of 
fracture.  Exuberant  callus  is  usually  formed  when  the  displace- 
ment has  been  great  and  has  not  been  well  reduced,  and  the 
obstacles  to  motion  created  by  it  are,  therefore,  associated  with 
others  arising  from  change  in  the  relations  of  the  joint-surfaces  ; 
but  it  may  occur  even  when  the  displacement  is  slight,  as  in  one 
of  my  specimens,  and  in  one  possessed  by  the  Charite  at  Berlin 
(Gurlt,  II.,  p.  107).  Overgrowth  under  the  periosteum,  extending 
to  a  greater  or  less  distance  from  the  fracture,  is  due  to  the  irri- 
tation of  the  traumatism,  and  doubtless  in  part  to  the  implica- 
tion of  the  periosteum  in  the  injury  to  the  extent  of  its  stripping- 
up  in  the  displacement. 

The  frequency  with  which  limitation  of  motion  follows  fracture, 
and  with  which  it  is  due  to  each  of  these  different  causes,  cannot 
well  be  established  by  statistics.  Most  of  the  cases  are  treated 
in  dispensaries,  and  the  ultimate  result  seldom  forms  part  of  the 
record.  In  the  out-patient  department  of  my  service  at  the 
Chambers  Street  Hospital,  which  is  probably  the  largest  surgical 
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dispensary  in  New  York,  receiving  about  20,000  cases  annually, 
there  are  treated  each  year  some  twenty  cases  of  fracture  of  the 
lower  end  of  the  humerus,  exclusive  of  the  epicondyles.  With 
a  view  of  determining  the  relative  frequency  of  the  different 
forms  of  fracture  and  the  character  of  the  results,  I  have  col- 
lated the  statistics  for  the  last  six  years.  In  a  number  of  the 
cases  some  uncertainty  arises  through  doubt  as  to  the  correct- 
ness of  the  diagnosis,  but  in  general  they  show  that  fractures  of 
the  internal  and  external  condyles  taken  together  constituted 
nearly  three-fourths  of  all,  supra-condylar  and  inter-condyloid, 
or  T-fractures,  the  remaining  fourth.  Fractures  of  the  internal 
and  external  condyles,  when  compared  with  each  other,  were 
of  about  equal  frequency,  although  they  differed  so  greatly  in 
different  years,  and  under  different  assistants,  that  errors  in 
diagnosis  seem  probable.  The  supra-condylar  and  inter-condy- 
loid were  of  nearly  equal  frequency,  the  former  being  rather  the 
more  frequent.  The  record  of  ultimate  results  is  too  incomplete 
to  be  of  much  service,  as  it  ceases  in  most  cases  with  a  state- 
ment of  the  condition  at  the  time  of  or  shortly  after  the  removal 
of  the  splints.  In  the  inter-condyloid  fractures  flexion  was  then 
possible  to,  or  slightly  within,  a  right  angle ;  of  the  others,  in 
fully  one  half  no  mention  of  the  range  of  motion  is  made,  while 
in  those  in  which  such  mention  is  made  it  is  usually  described 
as  *"'  excellent,"  "  perfect,"  or  "  good,"  and  only  rarely  as  "  poor." 

The  specimens  preserved  in  museums  are  few  in  number  and 
serve  only  to  establish  the  nature  of  some  of  the  various  causes. 
A  search  through  the  principal  hospital  collections  of  New  York 
has  yielded  me  only  two.  In  one,  a  supra-condylar  fracture, 
extension  is  prevented  by  a  broad,  flat  osteophyte  occupying  the 
olecranon  fossa  ;  in  the  other — also  supra-condylar,  but  with 
displacement — there  is  a  broad  mass  of  new  bone  behind,  which 
is  solidly  united  to  the  humerus  and  also  to  the  tip  of  the 
olecranon  process.  A  third  specimen,  one  of  fracture  of  the 
ulna  at  the  base  of  the  olecranon,  shows  another  form  of  anky- 
losis— one  by  bony  union  between  the  opposing  bony  surfaces; 
I  believe  this  form  is  rare,  except  after  suppuration  of  the  joint. 

Upon  these  facts  I  make  at  present  but  one  reflection,  namely, 
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that  as  limitation  of  motion  may  be  caused  by  a  bony  outgrowth 
from  the  humerus,  itself  the  result  of  a  persistent  displacement 
of  a  fragment  or  of  the  separation  of  the  periosteum,  the  most 
efficient  way  to  prevent  it  lies  in  an  exact  diagnosis  and  reduc- 
tion of  the  displacement,  and  in  the  avoidance  of  any  subsequent 
irritation  of  the  periosteum. 

A  third  cause  of  limitation  of  motion  is  found  in  thickening 
of  the  capsule  and  peri-articular  tissues  by  the  products  of 
inflammation.  The  cause  may  act  temporarily,  during  and  for 
a  limited  time  subsequent  to  the  period  of  repair,  or  permanently 
by  the  production  of  new  fibrous  and  cicatricial  tissue,  which 
forms  abnormal  bands  connecting  the  different  members  of  the 
joint  and  limits  the  extensibility  of  the  peri-articular  tissues  and 
their  mobility  upon  one  another.  As  a  temporary  condition,  its 
anatomical  changes  are  presumably  limited  to  an  exudation  that 
infiltrates  the  soft  parts  and  wholly  disappears  with  more  or  less 
promptness  after  the  repair  of  the  main  injury  and  the  con- 
sequent cessation  of  the  irritation.  Except  in  very  rare  cases 
under  the  influence  of  a  constitutional  dyscrasia,  a  permanent 
limitation  of  motion  does  not  follow  this  form  of  reaction.  In 
the  more  permanent  form,  the  anatomical  lesions  are  much  more 
varied  and  extensive  :  the  soft  parts  are  torn  and  displaced,  the 
,fixed  cells  proliferate,  and  the  new  tissue  formed  thereby  con- 
stitutes a  true  cicatrix  that  strongly  binds  together  parts  whose 
independence  of  one  another  is  essential  to  mobility  of  the 
joint.  In  place  of  the  loose  capsule  in  front  or  behind  that  is 
thrown  into  folds  by  movement  in  one  direction  and  straightened 
out  to  its  full  extent  by  movement  in  the  opposite  direction,  we 
find  a  short,  firm  band — an  abnormal  anterior  or  posterior  liga- 
ment— that  limits  the  separation  of  the  points  to  which  it  is 
attached  to  a  distance  that  is  equal  to  its  length.  If  the  osteo- 
genetic  tendency  is  marked,  or  if  the  irritation  is  kept  up,  this 
new  tissue  or  this  thickened  tissue  may  become  ossified  in  whole 
or  in  part.  The  natural  history  of  such  fibrous  tissue  is  known  : 
after  its  full  evolution  has  taken  place,  it  may  diminish  in  thick- 
ness and  may  be  rendered  longer  and  more  pliable  by  the  con- 
stant repetition  of  slight  pressure.     We  see  abdominal  cicatrices 
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yield  and  stretch  under  intra-abdominal  pressure;  we  see  joints 
stiffened  by  injury  or  disease  slowly  regain  freedom  of  motion 
under  the  natural,  unforced  use  of  the  limb  ;  and  although  most 
of  this  stretching  or  mobility  is  probably  due  to  the  yielding  of 
the  connections  of  the  cicatrix  with  the  surrounding  cellular 
tissue,  yet  some  of  it  is  the  result  of  the  thinning  and  stretching 
of  the  scar  itself. 

The  existence  of  this  cause  of  limitation,  the  effects  of  which 
are  constantly  observed  after  an  injury  or  an  inflammation  of  a 
joint  that  has  compelled  its  prolonged  immobilization,  led  to  a 
widespread  belief  that  it  arose  from,  or  was  materially  favored 
by,  the  immobilization ;  and  although  of  late  years  the  opinion 
has  been  vigorously,  and,  in  my  opinion,  successfully,  combated 
by  surgeons  of  large  experience  and  accurate  methods  of  thought, 
notably  by  Verneuil  and  Sands,  it  still  finds  expression  in  the 
quite  general  use  of  passive  motion  at  an  early  stage,  with  the 
object  of  thereby  removing  or  preventing  the  cause  and  its  con- 
sequences. 

The  belief  appears  to  have  arisen  partly  by  generalization 
from  certain  observed  anatomical  conditions,  partly  from  the 
unquestionable  fact  that  if  a  joint  is  kept  movable  it  will  not  be 
stiff,  and  partly  from  the  clinical  observation  that  many  joints 
that  have  been  treated  by  passive  motion  have  preserved  or 
regained  their  functions.  The  opposing  view  is  based  upon  the 
theory,  supported  by  observation  and  experiment,  that  immobili- 
zation is  not  in  itself  a  cause  of  ankylosis — that  it  is,  on  the 
contrary,  the  most  eflficient  agent  we  possess  against  the  inflam- 
mation which  is  the  primary  cause  of  most  stiffness,  and  that 
passive  motion  is  powerless  to  prevent  ankylosis  when  condi- 
tions contributory  thereto  are  present.  According  to  this  view, 
passive  motion  is  either  harmful  or  needless. 

Let  us  briefly  consider  these  opinions  and  arguments,  premis- 
ing that,  since  in  any  given  case  it  is  practically  impossible  to  say 
that  a  joint  that  has  regained  its  mobility  under  passive  motion 
would  not  have  done  so  equally  well  under  immobilization, 
and  that  one  that  has  stiffened  under  immobilization  would  not 
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have  equally  stiffened  under  passive  motion,  our  attention  must 
be  mainly  given  to  anatomical  and  theoretical  considerations. 

The  anatomical  facts  advanced  in  favor  of  the  early  use  of 
passive  motion  are  the  outgrowths  of  bone  that  we  have  seen 
form  and  overlap  the  articular  surfaces  and  mechanically  oppose 
motion,  and  peri-articular  and  intra-articular  bands  that  bind 
the  members  of  a  joint  together  and  limit  motion  by  their 
shortness  and  inextensibility.  With  reference  to  the  outgrowths 
of  bone,  it  is  argued  that  if  the  member,  the  movement  of 
which  in  a  certain  direction  has  been  prevented  by  the  for- 
mation of  such  a  spur,  had  been  previously  pressed  into  the 
place  thus  occupied,  the  spur  could  not  have  formed  there ; 
or,  that  if  it  had  been  repeatedly  pressed  against  the  spur 
during  its  period  of  formation,  the  latter  would  gradually  have 
yielded,  and,  under  the  influence  of  the  pressure,  would  have 
become  absorbed.  In  like  manner,  with  reference  to  peri- 
articular and  intra-articular  bands,  it  is  claimed  that  systematic 
passive  motion  will  prevent  their  formation,  or,  if  formed,  will 
break  or  stretch  them  while  they  are  still  weak  and  extensible. 
If  such  a  statement  contained  all  the  elements  of  the  case,  the 
argument  and  the  practice  would  have  to  be  accepted  as  sound. 
But  it  does  not  contain  all.  In  respect  of  the  formation  of  the 
spur  of  bone,  such  a  spur,  of  course,  cannot  form  in  a  place 
already  occupied  by  another  bone,  but  the  loosened  periosteum, 
by  which  it  is  so  often  produced,  is  simply  pushed  to  a  higher 
place  by  the  manipulation,  and  there  produces  it.  Take,  for 
example,  such  a  spur  in  the  olecranon  fossa :  if  by  timely 
extension  of  the  forearm  the  olecranon  is  placed  in  the  fossa, 
the  spur  does  not  form  there,  and  extension  is  preserved ;  but 
the  spur  does  form  immediately  above  the  fossa,  and  by  carry- 
ing the  attachment  of  the  posterior  capsule  to  a  higher  point, 
and  by  permitting  the  union  of  the  lacerated  surrounding  tissues 
with  the  maximum  shortening,  it  as  effectually  opposes  flexion 
as  the  nodule  whose  formation  it  prevents  would  have  opposed 
extension.  The  result  in  respect  of  immobility  is  the  same ; 
the  difference  is  only  in  the  attitude  in  which  the  joint  is  hence- 
forth fixed. 
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With  reference  to  the  absorption  under  repeated  pressure  of 
a  nodule  of  bone  that  is  forming  or  has  already  formed,  the 
arguments  in  support  of  it  are  wholly  theorectical.  It  is  con- 
ceivable that  while  the  nodule  is  still  soft,  before  ossification 
has  become  complete,  its  shape  can  be  modified  by  pressure,  but 
it  is  also  apparent  that  such  modification  can  be  more  surely 
effected  at  that  time  by  permanent  pressure,  by  retaining  the 
limb  for  a  day  or  two  in  the  position  in  which  the  pressure  is 
made,  than  by  frequently  repeated  pressure  ;  this  is  both  because 
the  modification  is  maintained  and  because  the  irritation  that 
favors  the  production  of  bone  is  less.  Clinical  experience 
indicates  that  such  absorption  is  a  very  slow  process,  and  that 
it  is  favored  quite  as  much  by  the  general  tendency  to  the 
disappearance  of  superfluous  bone  as  by  pressure. 

But  it  is  against  the  other  cause  of  stiffening,  peri-articular 
thickening  and  bands,  that  the  advocates  of  early  passive  motion 
claim  it  is  most  useful.  No  delay  is  permissible;  a  week,  ten 
days,  or  a  fortnight  at  the  latest,  after  the  injury  it  must  be 
begun.  The  limb  is  taken  from  its  splints,  and  while  the 
swollen  and  sensitive  elbow  is  grasped  with  one  hand  to  afford 
the  necessary  support  and  to  keep  the  fragments  from  being 
displaced,  the  forearm  is  slowly  and  "  gently  "  moved  back-and 
forth  in  flexion  and  in  extension.  As  the  object  is  to  stretch 
or  break  bands  that  are  forming,  the  movement  must  necessa- 
rily be  carried  beyond  the  points  where  resistance  begins. 
What  is  the  result  ?  We  have  all  seen  it.  The  patient  bears 
the  manipulation  with  such  fortitude  as  he  may  possess,  but  his 
muscles  contract  involuntarily  and  make  the  range  of  motion 
less  and  less,  and  after  a  few  minutes,  perhaps  only  a  few 
seconds,  of  the  torture,  the  surgeon  is  quite  ready  to  accede  to 
his  prayer  that  it  shall  cease,  and  the  limb  is  replaced  in  its 
splint.  When  the  surgeon  returns  the  next  day  he  learns  that 
the  pain  continued  for  several  hours,  and  he  finds  the  limb  more 
swollen,  the  range  of  easy  motion  even  less.  He  persists,  and 
is  finally  arrested  either  by  the  refusal  of  the  patient  to  permit 
the  manipulation,  or  by  the  onset  of  acute  inflammatory  symp- 
toms, or  by  recognition  of  the  fact  that  notwithstanding  all  his 
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efforts  the  range  of  motion  is  steadily  diminishing.  He  waits 
a  few  days,  perhaps,  and  then  mores  the  joint  freely  under 
ether — "  breaks  it  up,"  as  we  say  ;  but  again  it  stiffens,  and 
again  he  sees  his  efforts  fail,  and  at  last,  weary  of  the  struggle, 
he  abandons  it.  Thereafter,  one  of  two  results  follows :  either 
the  joint  remains  permanently  stiff,  or,  after  the  swelling  and 
soreness  have  disappeared,  it  gradually  regains  its  mobility 
under  the  natural  use  of  the  limb. 

The  same  two  results,  permanent  stiffness  and  more  or  less 
complete  restoration  of  function,  are  also  found  after  prolonged 
immobilization.  The  problem  may,  therefore,  be  stated  as 
follows  :  After  an  injury  a  joint  becomes  tender,  swollen,  and 
stiff.  In  certain  cases,  under  either  method  of  treatment,  the 
stiffness  is  permanent ;  in  others  it  gradually  disappears.  Is 
passive  motion  or  immobilization  during  the  first  six  weeks  or 
two  months  likely  to  furnish  the  larger  proportion  of  the  latter 
class  ?^ 

The  primary  cause  of  the  exudation  and  of  the  proliferation 
of  connective  tissue  that  are  recognized  as  the  anatomical 
obstacles  to  motion  is,  of  course,  the  original  traumatism ;  the 
secondary  cause  is  the  following  inflammatory  reaction.  The 
severity  of  the  injury  is  in  each  case  a  fixed  quantity ;  the 
variable  factor,  the  only  one  that  is  to  be  increased  or  diminished 
by  the  treatment,  is  the  inflammatory  reaction,  and  to  this, 
therefore,  our  attention  may  be  restricted.  The  question,  then, 
may  be  stated  in  this  form  :  How  do  passive  motion  and  im- 
mobilization respectively  affect  the  inflammatory  reaction  fol- 
lowing an  injury  to  a  joint  ?  To  state  the  question  is  to 
answer  it.  Rest  is  universally  admitted  to  be  the  best  anti- 
phlogistic measure  that  can  be  applied  to  an  inflamed  joint. 
Under  its  influence  we  see  the  swelling,  heat,  and  tenderness 
subside,  and  we  know  that  the  amount  of  cicatricial  tissue  that 
has  formed  is  only  that  which  has  come  directly  from  the 
extent    of  the    primary   traumatism.      The    condition    may   be 

1  Isolated  intra-articular  bands  that  can  be  broken  by  a  single  movement  and  have 
little  or  no  tendency  to  reunite  are  rare  and  may  here  be  disregarded. 
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illustrated  by  comparison  with  similar  conditions  intentionally 
created  by  the  surgeon,  such  as  supra-condylar  osteotomy  or 
osteotomy  of  the  internal  condyle  of  the  femur  for  the  correc- 
tion of  a  genu  valgum.  In  these  two  operations  the  lesions  of 
the  bone  and  soft  parts  are  the  same  in  kind  as  in  supra-con- 
dylar fracture  and  in  fracture  of  the  internal  condyle,  though 
perhaps  less  in  degree  ;  we  invariably  treat  them  by  immediate 
and  permanent  immobilization,  and  under  that  treatment  we 
find  that  the  reaction  is  slight  and  the  maintenance  of  function 
complete.  Is  there  any  adequate  reason  to  believe  that  the 
reaction  and  the  results  after  a  fracture  treated  as  promptly  and 
in  the  same  manner  would  be  less  satisfactory  ? 

It  only  remains  to  inquire  whether  rest  has  compensating 
disadvantages  to  offset  its  advantage  in  restricting  the  amount 
of  cicatricial  tissue,  and  whether  passive  motion  is  free  from 
them.  An  important  disadvantage  at  once  suggests  itself: 
namely,  that  the  torn  tissues  may  unite  with  shortening,  and 
the  possibility  of  this  must  be  admitted.  But,  will  passive 
motion  prevent  it?  Consider  what  takes  place.  When  the 
joint  is  moved  the  reuniting  tissues  are  again  torn  apart  and  a 
fresh  trauma  inflicted ;  the  irritation  is  thus  constantly  renewed 
and  extended,  and  the  increasing  difficulty  in  movement  that 
we  have  clinically  observed  is  explained  by  the  inflammatory 
thickening  of  the  untorn  tissues  surrounding  those  which  have 
been  torn.  New  tissue  develops  in  this  thickened  untorn  layer, 
and  as  it  contracts  in  its  natural  evolution  it  more  and  more 
effectually  prevents  the  separation  of  the  torn  tissues  until 
ultimately  they  unite  just  as  they  would  have  united  in  the 
first  place,  and  the  only  effect  of  the  treatment  is  to  have 
thickened  and  strengthened  the  cicatricial  band  whose  forma- 
tion it  was  designed  to  prevent.  Both  clinical  observation  and 
theoretical  considerations  indicate  that  passive  motion  in  this 
stage  not  only  does  not  avoid  the  disadvantage  arising  from 
immobilization,  but  on  the  contrary,  actually  increases  it.  In 
short,  it  may  be  said  that  the  ankylophobia  of  the  surgeon  is 
more  dangerous  to  the  patient  than  the  traumatism. 

Is  there,  then,  no  alternative  ?     Must    we    accept  a   certain 
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amount  of  limitation  of  motion  as  unavoidable?  In  the  present 
state  of  our  knowledge,  and  in  certain  cases,  I  think  we  must. 
But  its  extent  can  be  measurably  restricted.  Systematic  mas- 
sage has  proved  to  be  an  efficient  means  of  hastening  the 
absorption  of  the  exudation  and  the  restoration  of  mobility,  as 
has  also  permanent  elevation  or  suspension  of  the  limb  ;  and 
the  reunion  of  the  torn  tissues  with  shortening  may  be  opposed 
by  change  in  the  attitude  of  the  limb  made  at  intervals  of  a  few 
days'. 

To  avoid  misunderstanding,  let  me  repeat  that  in  what  has 
thus  far  been  said  about  passive  motion  its  use  during  the  stage 
of  reaction  alone  has  been  in  mind — its  use  during  the  period 
in  which  it  is  followed  by  persistent  pain  and  soreness.  At  a 
later  period,  as  supplementary  to  the  natural  use  of  the  limb,  it 
has  its  value. 

2.  Deformity. — Of  the  various  deformities  that  may  result 
from  unreduced  displacement  after  fracture,  I  shall  here  speak  of 
only  one — that  which  follows  the  fracture  of  either  condyle, 
especially  the  inner,  and  is  rather  widely  known  as  the  "  gun- 
stock  "  deformity.  It  was  carefully  studied  and  described  by 
Dr.  O.  H.  Allis  in  1880.  It  will  be  remembered  that  the  long 
axis  of  the  fully  extended  forearm  deviates  outwardly  from  that 
of  the  arm,  and  that  as  the  axis  of  motion  at  the  elbow  is  at 
right  angles  to  the  forearm  it  deviates  correspondingly  from  the 
transverse  axis  of  the  condyles,  passing  through  them  at  a  lower 
level  on  the  inner  than  on  the  outer  side.  A  displacement  of 
the  internal  condyle  upward  or  of  the  external  condyle  down- 
ward, their  attachments  to  the  radius  and  ulna  remaining 
unbroken,  will  annul  this  outward  deviation  of  the  forearm  and 
bring  the  latter  into  line  with  the  arm  or  even  incline  it  to  the 
inner  side,  and  as  the  breadth  of  the  condyles  is  not  great,  a 
comparatively  slight  displacement,  say  one-fourth  or  even  one- 
eighth  of  an  inch,  of  the  condyle  may  be  sufficient  to  effect  this 
change.  This  is  the  "gun-stock  deformity  ;"  it  is  hardly  notice- 
able when  the  elbow  is  flexed,  but  is  very  obtrusive  and 
ungraceful  when  the  elbow  is  extended.  In  the  case  of  fracture 
of  the  internal  condyle  the  displacement  upward  of  the  frag- 
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ment  can  be  readily  occasioned  by  pressure  upward  against  the 
flexed  elbow,  the  pressure  being  transmitted  to  the  condyle 
through  the  olecranon;  such  pressure  is  produced  when  a 
posterior  rectangular  splint  is  used  with  a  sling  that  passes 
under  the  elbow  and  is  short  enough  to  take  the  weight  of  the 
entire  limb.  If  the  limb,  with  a  similar  splint,  is  supported 
only  at  the  wrist  this  undesirable  pressure  is  not  made,  for  the 
arm  carries  the  splint,  not  the  splint  the  arm.  Spasmodic  con- 
traction of  the  flexors  and  extensor  of  the  forearm  may  also 
make  this  pressure.  In  the  case  of  fracture  of  the  external 
condyle  the  mechanism  of  displacement  of  the  fragment  down- 
ward is  not  clear ;  Dr.  Allis  thought  it  might  be  effected  by  the 
pressure  of  the  circular  turns  of  the  bandage  that  secured  the 
limb  to  the  splint — pressing  the  radius,  and  with  it  the  frag- 
ment, toward  the  posterior  border  of  the  ulna ;  but  this  seems 
to  me  to  be  very  improbable. 

The  indication  for  treatment  is  clear :  reduction  of  the  dis- 
placement, if  it  exists,  by  pressure  upon  the  fragment,  or  by 
abduction  of  the  extended  forearm  until  its  outward  deviation  is 
equal  to  that  of  its  fellow,  and  immobilization  by  dressings  that 
will  not  reproduce  the  displacement. 

Treatment. — After  this  examination  of  the  principles  of  treat- 
ment, the  details  need  not  long  occupy  us.  The  importance  of 
immediate  and  complete  reduction  of  such  displacement  as  may 
exist  when  the  case  comes  under  observation  is  such  that  when- 
ever a  reasonable  doubt  exists  as  to  the  extent  of  the  displace- 
ment or  the  completeness  of  the  reduction,  an  anaesthetic  should 
be  employed. 

In  siipra-condylar  fracture,  in  which  the  usual  displacement  is 
of  the  lower  fragment  backward  and  upward,  permanent  traction 
is  usually  necessary  to  overcome  the  displacing  action  of  the 
flexors  and  extensors.  This  can  be  effected  by  vertical  suspen- 
sion of  the  limb,  the  patient  being  kept  in  bed,  or  by  a  weight 
suspended  from  the  upper  part  of  the  flexed  forearm  while  the 
patient  is  erect.  The  former  is  open  to  the  objection  that  it 
permits  an  angular  displacement,  the  lower  fragment  being 
inclined  backward,  and  that  it  requires  confinement  to  the  bed ; 
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but  there  is  no  doubt  in  my  mind  of  the  advantages  that  accrue 
from  its  use  in  the  first  fortnight  after  the  injury;  this  is  especially 
true  of  compound  fractures,  for  it  diminishes  the  reaction,  permits 
the  usual  bulky  dressing  that  is  so  desirable  for  the  protection  of 
the  open  wound,  and  at  the  same  time  secures  a  more  thorough 
and  persistent  reduction  than  can  usually  be  maintained  by 
splints  placed  over  such  a  dressing.  Suspension  is  made  by 
strips  of  adhesive  plaster  placed  along  the  front  and  back  of  the 
forearm  and  attached  to  the  support  by  India-rubber  cords,  or  a 
weight  and  pulley.  In  simple  fractures  the  other  method  may 
be  employed  from  the  beginning,  and  in  compound  fractures 
after  they  have  become  simple  under  suspension.  An  efficient 
procedure  is  to  encase  the  limb  in  plaster-of-Paris  from  the  hand 
to  the  axilla,  with  the  elbow  at  a  right  angle,  support  the  wrist 
by  a  sling,  and  suspend  a  weight  of  not  more  than  five  pounds 
from  the  flexure  of  the  elbow.  If  swelling  is  feared,  the  encase- 
ment may  be  limited  to  the  forearm  and  made  continuous  with 
anterior  and  posterior  plaster  splints  along  the  arm. 

In  inter-condyloid  fracture  with  marked  separation,  there  is  no 
practicable  means  surely  to  maintain  reduction,  and  considerable 
limitation  of  motion  is  to  be  expected.  The  varying  contrac- 
tions of  the  muscles,  the  pressure  of  the  enveloping  fascia, 
increased  by  the  swelling,  and  the  impossibility  of  direct  control 
of  the  fragments,  combine  to  make  the  result  largely  a  matter 
of  chance.  Experience  with  compound  fractures  in  which  the 
shiftings  of  the  fragments  could  be  recognized  by  sight  and 
touch,  has  impressed  me  with  the  exceptional  difficulties  pre- 
sented by  this  variety  of  fracture;  in  one  case  (compound) 
I  felt  constrained  to  pass  a  long  steel  pin  transversely 
through  both  condyles  and  the  long  projecting  end  of  the 
upper  fragment,  for  in  no  other  way  could  they  be  kept  in 
apposition.  As  even  in  simple  cases  the  reaction  is  marked, 
complete  encasement  in  plaster-of-Paris  during  the  first  week  is 
dangerous,  unless  made  so  loose  that  its  support  is  inefficient. 
I  prefer  a  broad,  heavy  posterior  plaster  splint,  extending  from 
the  axilla  to  the  hand  and  covering  about  two-thirds  of  the  cir- 
cumference of  the  limb,  the  elbow  being  flexed  at  a  right  angle;. 
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while  hardening,  it  can  be  so  moulded  by  pressure  about  the 
elbow  that  it  will  do  much  to  maintain  the  fragments  in  place. 
Traction  by  a  weight  can  be  used  as  in  supra-condylar  fracture. 

In  fracture  oi  either  condyle  the  habitual  method  of  treatment 
is  by  a  posterior  rectangular  splint  of  metal  or  plaster,  with  the 
substitution  in  many  cases  of  plaster  encasement  during  the 
second  week.  The  forearm  is  supported  across  the  chest  by  a 
sling  at  the  wrist  (within,  not  outside,  the  splint),  and  the  dressing 
should  be  worn  for  about  a  month.  Immobilization  in  full  ex- 
tension of  the  elbow  has  been  employed  in  order  more  surely  to 
prevent  the  displacement  that  causes  the  gun-stock  deformity, 
but  the  method  has  certain  disadvantages  that  will  probably 
prevent  its  general  acceptance.  There  is  sometimes  a  marked 
tendency  to  displacement  forward  and  tilting  of  the  fragment 
(internal  condyle),  and  the  swelling  of  the  dependent  hand  often 
causes  much  discomfort.  The  latter  disadvantage  does  not 
appear  when  the  patient  is  kept  in  bed.  It  has  seemed  to  me  to 
be  advisable  in  some  cases  to  employ  this  method  for  the  first 
ten  days  or  a  fortnight  and  then  to  substitute  flexion  at  a  right 
angle,  hoping  that  by  that  time  the  fragment  will  have  con- 
tracted adhesions  that  will  prevent  its  easy  displacement  upward. 

With  fracture  of  either  condyle  is  sometimes  associated  dis- 
location of  the  bones  of  the  forearm  and  the  fragment  from  the 
humerus ;  this  complication  is  more  frequent  with  fracture  of 
the  internal  condyle,  the  dislocation  being  backward  and 
upward,  and  the  head  of  the  radius  resting  behind  the  external 
condyle.  Under  such  circumstances  retention  may  present 
special  difficulties ;  they  appear  to  be  best  met  by  immobiliza- 
tion, with  the  elbow  flexed  well  within  a  right  angle. 

If  the  case  is  one  to  which  the  necessary  time  can  be  given, 
daily  massage  of  the  limb  may  be  advantageously  employed  to 
hasten  convalescence.  It  should  be  made  very  gently  at  first, 
and  the  pressure  gradually  increased.  The  sittings  may  occupy 
ten  or  fifteen  minutes,  and  the  rubbing  should  be  from  below 
upward.  Care  must  be  taken  to  avoid  giving  pain,  either  by  too 
great  pressure  or  by  movement  of  the  joint. 

For   the    reasons    already   given   it   may  in   some   cases  be 

Am  Surg  18 
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advisable  to  change  the  angle  of  flexion  from  time  to  time;  and 
in  any  case  in  which  absolute  fixation  or  great  limitation  of 
motion  is  expected,  that  attitude  should  be  given  to  the  joint  in 
which,  if  stiff,  the  usefulness  of  the  limb  will  be  greatest. 

After-treatment. — The  length  of  time  for  which  the  splint 
must  be  worn  is  greatest — about  six  weeks — for  the  supra- 
condylar and  inter-condyloid  fractures,  and  about  four  weeks 
for  those  of  either  condyle.  After  removal  of  the  splint  the 
limb  should,  for  a  few  days,  be  supported  in  a  sling,  and  exercised 
in  slight  movements.  If  the  increase  of  the  range  of  motion 
under  natural  use  should  be  slow,  it  may  be  hastened  by  passive 
motion  or  by  special  exercises,  as  by  carrying  a  weight  to 
increase  extension  and  by  India-rubber  traction  from  the  wrist 
to  the  shoulder  to  increase  flexion. 
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DISCUSSION. 

Dr.  N.  p.  Dandridge,  of  Cincinnati. 

I  find  myself  fully  in  accord  with  what  has  been  said  in  regard  to 
the  results  of  passive  motion  in  these  cases.  There  are  but  two  points 
to  which  I  wish  to  refer  in  connection  with  fractures  of  the  elbow- 
joint,  and  these  are  based  upon  personal  experience.  First,  in  regard 
to  non-union  in  this  fracture  :  Some  months  ago,  I  had  a  case  which 
was  the  result  of  considerable  violence,  the  patient  being  thrown  from 
a  buggy  and  dragged  some  distance  by  a  runaway  horse.  There  was 
great  swelling,  but  the  skin  was  not  broken.  The  arm  was  treated  in 
an  almost  extended  position  with  a  posterior  splint,  which  had  been 
moulded  to  the  opposite  arm,  and  was  held  in  place  by  a  plaster  ban- 
dage, preserving  the  normal  relations  of  the  forearm  with  the  arm. 
The  extended  position  was  retained  for  nearly  two  weeks,  and  gradu- 
ally changed  to  a  semi-flexed  position,  and  during  the  remainder  of 
the  treatment  the  arm  was  maintained  in  this  position.  Non-union 
has  resulted,  a  false  joint  being  formed  just  above  the  elbow-joint. 
The  exact  character  of  the  fracture  it  was  impossible  to  determine. 
I  believe  that  it  was  either  supra-condyloid,  or  that  the  line  of  frac- 
ture ran  into  the  joint.  The  extended  position  renders  it  more  diffi- 
cult to  obtain  immobilization  than  when  the  arm  is  flexed  at  a  right 
angle.  I  have  no  doubt  that  the  want  of  union  is  largely  to  be 
attributed  to  this  fact.  I  would  be  glad  if  Dr.  Stirason  would  refer 
to  the  fact  whether  non-union  is  more  frequent  in  cases  treated  in  the 
extended  than  in  those  treated  in  the  flexed  position.  It  seems  to  me 
that  it  is  easier  to  immobilize  the  fragments  in  the  flexed  position  than 
in  the  extended  position,  when  the  patient  is  moving  about. 

The  other  point  to  which  I  shall  refer  is  in  regard  to  the  implication 
of  the  nerves  about  the  joint.  Here  I  may  refer  to  a  case  which  I 
saw  last  spring  in  a  boy,  ten  years  old,  who  had  met  with  a  fracture 
of  the  elbow-joint  some  six  months  previously.  He  had  evidently 
been  treated  carefully,  and  the  general  result  was  very  good.  Flexion 
and  extension  were  almost  complete,  and  the  normal  relations  of  the 
arm  and  forearm  were  well  preserved.  There  was,  however,  in  the 
distribution  of  the  median  nerve  pain  and  marked  atrophy  of  the 
muscles,   particularly  the  muscles  of  the  ball  of  the  thumb.     Just 
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above  the  elbow-joint  a  prominence  of  bone  could  be  felt  on  deep 
pres>ure,  and  internal  to  that  pressure  developed  pain  throughout  the 
distribution  of  the  median  nerve.  I  cut  down  on  the  mass,  and  found 
the  nerve  bound  down  tightly  in  the  bony  sheath  and  by  dense  fibrous 
tissue.  When  it  was  dissected  out  it  was  found  to  be  about  one-third 
of  its  normal  diameter.  The  wound  healed  under  a  single  dressing,  and 
now,  at  the  end  of  three  months,  there  has  been  marked  improvement 
in  all  the  symptoms.  The  muscles  have  almost  fully  regained  their 
form  and  size,  and  the  pain  has  entirely  disappeared.  While  this 
subject  has  been  alluded  to,  it  has  not  received  full  discussion  in  the 
systematic  works  on  this  subject.  It  is  possible  that  there  are  more 
cases  of  this  kind  in  which  relief  can  be  afforded  by  operation. 

Dr.  R.  a.  Kinloch,  of  Charleston,  S.  C. 

I  have  but  little  to  add  to  the  excellent  paper  just  read.  Dr.  Stim- 
son  has  so  thoroughly  covered  the  ground  that  there  is  little  to  be 
said.  I  shall  make  a  few  remarks,  however,  as  indicative  of  what  is 
my  general  rule  of  practice  in  dealing  with  such  fractures.  First  of 
all,  let  me  say,  however,  that  I  do  not  think  it  proper  to  draw  deduc- 
tions in  regard  to  the  pathological  condition  of  the  bones  connected 
•with  these  fractures  as  they  appear  in  museums  or  other  collections. 
There  we  may  find  great  deformity;  but  many  of  those  cases  have  not 
been  treated  at  all,  or  been  badly  treated,  or  have  not  been  under  the 
eyes  of  an  intelligent  surgeon  a  sufficient  length  of  time.  We  must 
make  some  allowance  for  this.  I  think  that,  as  a  rule,  almost  all 
simple  fractures  of  the  elbow,  if  seen  from  the  beginning,  and  if  the 
ordinary  principles  of  treatment  have  been  carried  out,  will  give  good 
results.  Probably  in  a  good  many  cases  we  must  expect  some  restric- 
tion of  motion.  It  cannot  be  prevented.  I  think  that  the  essential 
feature  in  dealing  with  such  cases,  in  order  to  prevent  the  develop- 
ment of  osteophytes  and  the  encroachment  of  fragments  upon  the 
cavity  of  the  articulation,  so  as  to  secure  the  best  motion,  is  to 
treat  the  case,  as  we  should  deal  with  all  surgical  or  other  diseases, 
by  the  application  of  the  proper  methods  at  the  earliest  possible 
time. 

Now,  with  regard  to  methods.  Far  more  important  than  anything 
else  is  the  proper  reduction  of  the  fragments.  If  the  surgeon  loses 
the  golden  opportunity,  he  loses  it  forever.  It  is  in  vain  afterward 
that  he  employs  passive  motion — in  vain  that  he  applies  this,  that,  or 
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the  Other  splint.  Instead  of  treating  fractures  with  brains,  some  ex- 
pect to  succeed  with  apparatus.  That  is  the  essential  error  and  trouble. 
I  always  make  it  a  rule  in  these  elbow  cases,  if  there  is  any  difficulty 
in  managing  the  patient,  when  seen  early,  to  put  him  thoroughly 
under  an  anaesthetic,  and  be  satisfied  that  I  have  the  relation  of  the 
parts  properly  restored.  The  crucial  test  is  the  execution  of  all  the 
proper  functions  of  the  joint  and  arm  by  carefully  testing  the  exten- 
sion, flexion,  pronation,  and  supination.  If  the  surgeon  finds  that 
the  functions  of  the  joint  are  well  sustained,  he  may  conclude  that  he 
has  the  parts  in  good  position.  This  is  the  first  and  essential  point  to 
be  considered  ;  it  is  to  be  particularly  noted  in  connection  with  a 
complicated  joint  like  the  elbow,  but  it  is  worthy  of  observation  in 
dealing  with  all  fractures  about  joints. 

The  next  thing  consists  in  maintaining  the  advantage  which  you 
have  gained  by  such  means  as  will  carry  out  the  indications  thoroughly 
»'and  be  of  no  detriment  to  the  patient.  By  carrying  out  the  indica- 
tions thoroughly,  we  mean  holding  the  fragments  in  apposition  and 
keeping  the  joint  surfaces  in  proper  relation  by  means  which,  at  the 
same  time,  do  not  interfere  with  the  circulation  and  nutrition  of  the 
limb.  I  first  support  the  parts  by  a  proper  bandage  applied  moder- 
ately tight,  beginning  at  the  fingers  and  going  half-way  up  the  arm. 
Over  and  around  the  elbow  I  first  place  several  layers  of  soft  cotton 
to  act  as  an  elastic  compress.  The  parts  are  then  to  be  held  in  posi- 
tion by  suitable  splints,  and  if  the  splints  are  applied  with  intelligence, 
I  do  not  think  it  makes  any  difference  whether  the  fracture  is  treated 
in  exten^on  or  flexion.  This  must  depend  to  a  large  extent  on  the 
individual  case,  and  every  case  must  be  studied  in  its  individuality. 
If,  after  careful  manipulation,  the  surgeon  finds  that  the  contour  of 
the  joint  is  better  preserved  in  the  flexed  position,  then  he  should 
treat  it  in  the  flexed  position ;  but  if  he  finds  that  the  relations  of 
parts  are  maintained  better  by  extension,  then  he  should  treat  it  in 
the  extended  position.  I  am  inclined  myself  rather  to  favor  the  ex- 
tended position.  Its  chief  disadvantage  is  the  inconvenience  to  which 
the  patient  is  put  while  moving  about  with  the  arm  extended. 

Another  question  is.  How  long  shall  we  keep  the  parts  immovably 
fixed,  and  when  shall  we  begin  passive  motion?  I  agree  that  more 
harm  is  done  by  beginning  passive  motion  too  early  than  by  letting  it 
alone.  It  all  depends  upon  the  question  of  how  much  irritation  fol- 
lows movement,  and  how  nearly  the  fragments  have  been  properly 
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reduced.  If  they  have  been  so  reduced  and  kept  in  position,  there 
is  no  danger  of  subsequent  trouble,  and  passive  motion  may  be  begun 
after  three  or  four  weeks.  Rest  and  absolute  immobility  for  three  or 
four  weeks  is  the  best  means  of  guarding  against  the  formation  of 
osteophytes  and  their  encroachment  upon  the  joint.  If  the  surgeon 
improperly  reduces  the  fragment  and  puts  on  splints,  imagining  that 
everything  is  going  well,  and  subsequently  begins  passive  motion,  the 
relative  relation  of  the  joint  surfaces  not  having  been  preserved,  the 
patient  will  assuredly  suffer  from  passive  motion.  Every  time  the 
passive  motion  is  renewed  the  pain  is  greater,  for  irritation  is  pro- 
duced, and,  of  course,  there  may  be  expected  ossific  development  and 
subsequent  restriction  of  movement. 

My  friend  who  preceded  me  made  some  allusion  to  non-union  in 
connection  with  fractures  about  the  elbow.  My  experience  is  that 
non-union  seldom,  if  ever,  occurs.  I  do  not  know  that  I  remember 
a  case.  ,  t. 

Dr.  Edward  M.  Moore,  of  Rochester;  N.  Y. 

The  paper  has  pointed  out  the  dangers  from  growth  of  bone  in  the 
neighborhood  of  the  joint,  together  with  the  formation  of  bands  and 
thickening  of  the  capsule,  thereby  restricting  motion.  When  I  was 
still  a  young  practitioner,  about  forty  years  ago,  I  had  a  case  of  this 
kind  in  a  child.  I  had  the  misfortune  to  have  a  bad  result.  The 
elbow  was  straight.  I  worked  with  passive  motion  for  nearly  six 
months.  It  was  a  grand  lesson  to  me.  From  that  day  to  this  I  have 
never  had  the  slightest  difificulty  in  treating  any  case  of  fracture  about 
the  elbow-joint.  I  learned  something,  and,  having  been  a  teacher 
for  a  long  time,  I  felt  it  incumbent  upon  me  to  make  some  statement 
by  which  the  young  men  could  be  saved  the  great  calamity  of  a  bad 
result  in  the  treatment  of  this  fracture. 

We  have  fractures  of  the  inner  condyle,  we  have  fractures  of  the 
external  condyle,  and  we  have  fractures  of  the  epicondyle  and 
epiphysis.  When  you  have  the  fracture  running  out  through  the 
joint,  you  have  a  broad  surface  of  bone,  and  union  takes  place  by 
bone.  In  childhood  the  rule  is  that  the  formation  of  provisional 
callus  takes  place,  and  then  you  have  someihing  in  the  way  of  motion. 
We  know  very  well  that  we  never  get  broken  bones  accurately  together. 
We  talk  about  reducing  the  fracture,  but  we  do  not  do  it.  Break  a 
stick  and  try  to  put  it  together  again.     Dj  you  do  it?     The  promi- 
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nences  of  one  side  will  press  against  the  prominences  of  the  other 
side,  and  you  have  irregularity  produced.  That  is  the  rule,  and  not 
the  exception.  When  the  fracture  extends  into  the  joint,  you  will 
have  this  condition.  I  think  that  by  certain  treatment  you  can  over- 
come this  difficulty  to  a  great  extent. 

Take  a  fracture  of  the  internal  condyle,  and  what  is  the  cau«e  of 
the  displacement?  There  you  have  the  action  of  the  flexor  muscles, 
and  even  the  tonic  power  of  these  muscles  will  in  a  little  while  tend 
to  produce  displacement  of  bone.  Hence,  if  you  treat  it  in  the 
extended  position,  there  will  be  displacement,  and  after  union  has 
occurred  the  arm  cannot  be  flexed.  I  object  to  the  extended  position 
entirely.  I  practise  relaxation  of  these  muscles  by  putting  the  arm 
at  a  right  angle,  and  then  change  the  angle  day  by  day.  I  may  say, 
in  the  first  place,  that  the  diagnosis  is  difficult.  The  patient  is  brought 
with  the  joint  filled  wiih  fluid ;  it  is  swollen,  and  there  is  difficulty 
from  the  start,  and  we  want  some  plan  by  which  we  shall  get  over  this 
first  difficulty.  Nature  is,  during  the  first  ten  days,  preparing  for  the 
process  of  repair,  and  absorption  is  going  on.  During  this  time  no 
adhesions  of  any  permanent  character  are  formed.  In  all  cases  of 
injury  about  the  elbow-joint,  with  the  exception  of  fracture  of  the 
olecranon  process,  I  treat  the  arm  for  the  first  week  or  ten  days  in  a 
rectangular  position.  This  position  relaxes  the  flexor  muscles,  and  we 
wait  a  little  while  for  the  real  treatment  to  begin.  I  do  this  also  in 
fractures  of  the  external  condyle.  This  seemed  to  me  a  little  like 
blowing  hot  and  blowing  cold,  so  one  day  I  took  an  arm  that  had 
been  amputated  from  a  boy  of  ten  years  of  age,  and  made  a  slight 
cut  down  to  the  bone,  and  with  bone-forceps  made  a  fracture  of  the 
external  condyle,  and  amused  myself  by  carrying  the  arm  backward 
and  forward,  to  see  what  happened.  As  we  know,  the  fascia  on  the 
external  part  of  the  forearm  is  extremely  dense.  It  is  like  the  fascia 
of  the  thigh  for  a  short  distance.  I  found,  when  I  brought  the  arm 
to  a  right  angle,  that  I  made  this  fascia  tense,  and  it  acted  as  a  most 
admirable  splint.  Since  I  made  this  discovery  I  have  always  followed 
this  treatment.  At  the  end  of  ten  days  or  a  fortnight  I  do  not  begin 
what  is  called  passive  motion,  for  this  will  produce  an  increased  ten- 
dency to  ossification.  Mobilization  is  correct,  but  can  we  not  have 
immobilization  perfect  and  still  have  all  the  benefits  of  passive  mo- 
tion ?  I  th'.nk  that  we  can.  If  we  cannot  get  the  fragments  of  bone 
and  the   little  projections  accurately  in  place,  it  is  desirable  to  move 
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them  into  place.  My  custom  has  been  for  forty  years  to  dress  these 
fractures  with  an  angular  splint  on  the  side,  and  not  an  anterior  or 
posterior  splint.  This  being  padded,  we  have  pressure  on  the  surface 
without  any  localized  pressure.  After  the  tenth  day  I  have  the  patient 
come  every  other  day.  When  he  comes,  I  have  a  new  splint  ready. 
If  he  has  had  on  a  right  angled  splint,  I  carry  the  arm  up  two  inches. 
It  does  not  give  pain,  nor  does  it  irritate  the  parts  as  it  is  being  ad- 
justed to  the  proper  position.  Two  days  later  he  returns,  and  I  carry 
the  arm  up  two  inches  higher.  This  I  continue  until  he  can  reach  the 
neck  with  the  open  hand.  Two  days  later  I  begin  to  carry  the  arm 
downward,  and  the  process  is  then  reversed.  I  desire  no  massage.  I 
want  immobilization,  and  at  the  same  time  I  want  to  hold  the  frag- 
ments in  place.  When  the  right  angle  is  reached  in  the  descent,  I 
carry  the  arm  beyond  the  right  angle,  but  I  do  not  carry  it  out  per- 
fectly straight.  In  one  case  I  carried  the  arm  out  absolutely  straight, 
and  the  result  was  not  satisfactory,  as  there  was  a  condition  of  hyper- 
extension.  I  now  place  a  pad  two  inches  thick  in  the  elbow.  If  there 
is  a  tendency  to  the  formation  of  osteophytes.  Nature  will  absorb  most 
of  them.  There  are  no  bands,  because  they  have  been  fashioned  as 
time  went  on.  I  have  never  had  the  slightest  difficulty  in  any  case, 
and  I  have  had  my  share  of  these  fractures. 

It  so  happens  that  fractures  of  the  external  condyle  can  be  treated 
in  the  same  way.  Then  we  have  the  supra-condyloid  fractures.  These 
are  often  troublesome.  They  occur  more  often  in  the  adults.  When 
you  have  a  supra-articular  fracture  in  a  child,  it  is  almost  always 
epiphyseal.  The  effects  of  the  muscles  upon  a  supra-articular  frac- 
ture is  to  give  a  position  somewhat  analogous  to  that  of  luxation  of 
the  joint.  I  am  sure  that  in  childhood  these  epiphyseal  fractures 
have  been  frequently  mistaken  for  dislocation.  They  have  exactly 
the  same  symptoms,  and  they  come  back  easily  into  place,  and  the 
parts  are  restored  because  the  surfaces  are  brought  together.  If  we 
had  the  misfortune  not  to  recognize  the  nature  of  the  case,  but  treat 
the  arm  in  an  extended  position,  after  having  reduced  the  supposed 
dislocation,  and  there  should  be  union  of  the  epiphysis  in  an  abnormal 
position,  we  would  have  stiffness  of  the  arm  in  a  wrong  posture.  The 
arm  should  be  treated  at  a  right  angle  and  the  hand  carried  upward. 
In  these  fractures  it  is  not  desirable  to  carry  the  arm  beyond  a  right 
angle.  If  this  is  done  the  extensor  muscles  will  tend  to  carry  it  back 
too  far  and  produce  deformity. 
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Dr.  John  B.  Roberts,  of  Philadelphia. 

The  discussion  has  not  touched  upon  an  important  part  of  the 
paper.  I  feel  that  it  has  wandered  from  that  part  of  the  paper  which 
seems  to  me  most  necessary  for  us  to  consider  and  settle.  I  believe 
that  the  teaching  advocated  on  this  floor  in  regard  to  the  treatment 
of  injuries  about  the  elbow-joint  in  the  flexed  position  is  to  a  large 
extent  incorrect  and  dangerous.  It  seems  to  me  that  there  should  be 
an  expression  of  opinion  from  every  surgeon  here  as  to  whether  these 
injuries  should  be  treated  in  the  flexed  or  extended  position.  I  say 
with  a  great  deal  of  deliberation,  and  with  all  possible  modesty,  that 
I  differ  entirely  from  some  of  the  speakers  of  the  morning.  I  believe 
that  uncomplicated  fractures  of  the  condyles  of  the  humerus  should, 
except  under  very  unusual  circumstances,  be  treated  in  the  extended 
position,  according  to  the  opinion  of  Dr.  Allis.  It  seems  to  me  that 
as  long  as  the  general  practitioner  treats  these  fractures  in  the  flexed 
position,  gun-stock  deformity  will  be  common.  This  will  be  avoided 
by  treating  these  fractures  in  the  extended  position  with  a  sp'int  made 
to  correspond  with  normal  axial  deviation  of  the  limb.  If  there  is  a 
great  deal  of  swelling,  the  arm  cannot  be  fully  extended  for  three  or 
four  days,  and  may  be  treated  in  the  flexed  position  for  a  few  days. 
A  compress  is  placed  at  the  elbow  to  fill  up  the  hollow,  even  when  a 
splint  keeping  the  forearm  extended  on  the  arm  is  employed.  This 
is  not  treating  the  limb  in  a  flexed  position,  it  must  be  understood. 

I  had  supposed  that  every  surgeon  had  made  up  his  mind  that  pas- 
sive motion  in  the  early  stages  was  a  mistake,  and  only  used  by  those 
who  stick  to  the  lingering  traditions  of  our  art.  I  approach  an  un- 
complicated fracture  of  the  elbow  with  the  same  certainty  of  getting 
a  good  result  as  I  do  in  the  ordinary  fracture  of  the  lower  end  of  the 
radius.  I  believe  that  the  adoption  of  the  teachings  of  Moore,  Gordon, 
Levis,  Pilcher,  and  Packard  in  regard  to  fracture  of  the  lower  end  of 
the  radius  will  be  followed  by  the  acceptance  of  the  views  of  Allis 
in  regard  to  fractures  at  the  elbow. 

Dr.  Stephen  H.  Weeks,  of  Portland,  Maine. 

Fractures  in  the  vicinity  of  the  elbow  are  of  the  utmost  importance. 
They  are  frequently  the  cause  of  suits  at  law,  either  on  account  of 
impairment  of  function  or  of  deformity.  It  does,  therefore,  seem 
important  that  we  should  arrive  at  the  best  possible  plan  of  treatment 
to  secure  the  best  possible  results.     I  have  been  surprised  to  find  so 
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much  difference  of  opinion  in  regard  to  the  position  in  which  the 
forearm  should  be  placed  in  the  treatment  of  these  fractures.  Have 
our  teachers  and  writers  all  been  wrong  in  teaching  us  to  place  the 
arm  in  the  flexed  position?  Take  up  your  text-books  to-day,  and, 
with  very  few  exceptions,  they  will  tell  us  to  place  the  forearm  in  a 
flexed  position  in  injuries  about  the  elbow-joint,  with  the  exception  of 
fracture  of  the  olecranon  proce-s.  Have  these  men  been  wrong  ? 
The  fracture  which  has  given  me  the  greatest  anxiety  is  the  so-called 
supra-condyloid  fracture.  Here,  surely,  we  ca.inot  maintain  the  frag- 
ments in  position  by  a  lateral  spint.  Here  the  difficulty  is  to  main- 
tain the  fragments  in  position  and  prevent  the  anterior  projection  of 
the  lower  end  of  the  upper  fragment.  I  think  that  this  result  is  best 
secured  by  a  posterior  angular  splint,  with  an  anterior  angular  splint 
making  pressure  on  the  lower  extremity  of  the  upper  fragment. 

In  the  management  of  fractures  in  the  vicinity  of  the  elbow-joint, 
I  never  apply  a  bandage  directly  to  the  skin.  I  do  not  think  that 
this  is  safe  teaching.  Swelling  may  take  place  and  gangrene  result. 
In  regard  to  splints,  we  must  adopt  our  s-plints  to  the  individual  case. 
There  is  often  so  much  contusion  that  no  pressure  can  be  made  over 
the  skin  covering  the  condyle.  I  secure  the  splint  in  position  by  a 
few  turns  of  adhesive  plaster  somewhat  loosely  applied.  Over  this  is 
applied  the  roller-bandage.  If  at  the  next  visit  there  is  found  to  be 
swelling,  the  bandage  is  loosened,  but  the  splint  is  allowed  to  remain. 
I  believe  that  the  most  comfortable  position  is  that  of  flexion,  and 
until  I  am  convinced  that  the  extended  position  is  the  best,  I  shall 
continue  to  treat  these  fractures  in  the  flexed  position. 

In  regard  to  passive  motion,  also,  has  our  teaching  all  been  wrong  ? 
Have  we  been  doing  mischief  by  passive  motion  ?  My  teaching  is 
that  at  the  end  of  two  weeks  the  bandage  is  to  be  removed  and  the 
adhesive  plaster  taken  off".  While  the  arm  and  forearm  are  held,  the 
parts  are  bathed  with  warm  water,  and  then  gentle  passive  motion 
employed,  not  with  the  view  of  breaking  up  adhesions  and  not  suffi- 
cient to  give  pain,  but  enough  to  alter  the  relation  of  the  parts.  The 
splint  is  then  reapplied.  This  has  been  my  practice  and  my  teaching, 
and  I  shall  continue  it  until  I  am  convinced  that  there  are  better 
methods. 

Dr.  L.  McLane  Tiffany,  of  Baltimore. 

I  was  so  unfortunate  as  not  to  hear  the  paper,  but  I  have  gathered 
certain  points  from  what  has  been  said.     It  is  noticeable  that  there  is 
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a  great  dissimilarity  in  the  views  expressed  by  different  surgeons,  and, 
as  they  still  retain  these  methods  and  obtain  good  results  from  them, 
it  is  evident  that  we  must  look  to  the  patient,  rather  than  to  the  sur- 
geon, for  the  reason  of  the  good  results.  I  think  that  the  prognosis  of 
elbow  injuries  has  to  do  with  the  age  of  the  patient  rather  than  with 
the  apparatus  used.  Fracture  at  the  elbow  is  rare  in  adults  and  com- 
mon in  children.  In  children,  with  any  reasonably  good  treatment, 
we  will  have  an  arm  which  will  ten  years  later  be  an  excellent  one.  I 
have  seen  a  number  of  adults  whose  elbows  had  been  injured  during 
childhood  and  motion  has  been  perfect.  Whether  we  use  passive 
motion  early  or  late,  immobility  for  a  longer  or  shorter  time,  inside 
or  outside  splints,  it  does  not  make  much  difference,  provided  a  fairly 
good  diagnosis  can  be  reached,  which  also  is  the  exception.  The 
majority  of  cases  come  under  our  observation  not  immediately  after 
the  accident,  and  the  diagnosis  suffers. 

In  the  adult  the  prognosis  is  much  more  grave,  and  I  have  had 
better  results  by  treating  the  arm  as  I  treat  fracture  of  the  thigh — by 
extensions.  A  child  cannot  be  treated  in  this  way,  b. cause  it  moves 
about.  I  have  had  as  good  results  by  this  method  as  with  either  the 
extended  or  flexed  position,  both  of  which  I  have  tried. 

Compound  fractures  of  the  elbow-j  )int  have  been  spoken  of  Here 
the  cure  lies  in  the  relief  of  tension  irrespective  of  the  apparatus. 
Incisions  up  and  down  the  arm  should  be  made  as  freely  as  is  neces- 
sary to  relieve  tension.  Tension,  above  all  things,  is  that  which  we 
have  to  consider  in  compound  fracture.  The  fragments  may  be  wired 
if  necessary. 

Dr.  R.  B.  Bontecou,  of  Troy,  New  York. 

It  appears  that  limitation  and  fixation  of  the  elbow-joint  after  frac- 
ture is  conceded  to  be  of  common  occurrence,  whatever  plan  of  treat- 
ment may  have  been  pursued.  In  view  of  that  fact,  while  it  is  painful 
to  keep  up  motion  without  anaesthesia,  is  it  not  better  to  treat  the 
limb  in  a  position  which  will  be  useful  than  to  run  the  risk  of  having 
fixation  in  full  extension  ?     If  partially  flexed  it  can  be  more  useful. 

Dr.  Stimson.  I  do  not  care  to  speak  at  any  length,  but  shall  reply 
to  a  few  points  that  have  been  suggested.  In  reply  to  Dr.  Dandridge's 
question,  I  have  met  with  only  one  case  of  failure  of  union  after  supra- 
condylar fracture ;  I  have  no  means  of  knowing  whether  such  failure 
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is  more  favored  by  treatment  in  the  extended  than  in  the  flexed 
position. 

I  think  that  most  of  the  points  referred  to  by  Dr.  Moore  were 
included  in  the  paper.  I  abandoned  treatment  of  fractures  of  either 
condyle  in  the  extended  position,  because  of  the  frequent  tilting  of 
the  fragment,  and  also  because  I  had  equally  good  results  from  treat- 
ment in  the  flexed  position.  These  injuries  are  not  to  be  treated  in 
any  routine  way.  The  cases  have  to  be  treated  as  individuals.  In 
many  supra-condylar  fractures,  the  extended  position  is  admirable. 
Where  you  take  an  arm  that  has  been  treated  in  the  extended  position 
for  three  weeks,  and  find  the  joint  free  from  pain  and  with  motion 
perfect,  such  an  experience  makes  one  confident  of  the  benefits  of  the 
extended  position. 

Dr.  Moore  speaks  of  moulding  the  fragments  into  place.  We  have 
had  so  much  from  Dr.  Moore  that  was  exact  and  valuable  that  he  will 
allow  me  to  criticise  this  and  say  that,  to  my  mind,  it  lacks  precision. 
It  is  pleasant  to  believe  that  in  moving  the  limb  we  mould  the  frag- 
ments into  place  ;  but  is  there  any  reason  to  think  it  is  actually  done? 
So  with  the  lateral  splint.  Much  of  the  diversity  of  opinion  has  arisen 
from  a  lack  of  precision  in  working  out  in  our  own  minds  what  these 
things  are  to  do.  The  bandage  that  binds  either  to  the  limb  makes 
the  effect  of  the  two  practically  identical.  The  fragment  after  fracture 
of  either  condyle  is  so  small  that  no  splint  has  any  direct  control  over 
it.  What  does  a  lateral  splint  do  that  a  posterior  splint  does  not  do? 
The  splint  does  not  press  the  bone  into  place;  and  it  keeps  it  in  place, 
if  at  all,  only  by  immobilizing  the  joint.  We  must  not  claim  for  our 
treatment  more  than  it  is  entitled  to. 

I  entirely  disapprove  of  such  passive  motion  as  was  described  by 
Dr.  Weeks.  If  you  leave  the  arm  alone,  you  save  your  time  and  the 
patient's  time,  and  he  gets  well  quite  as  promptly.  Passive  motion 
within  the  limits  of  painless  movement  does  not  affect  the  fragment. 
If  the  parts  are  in  good  position,  the  safe  plan  is  to  leave  them  there, 
and  after  three  or  four  weeks  the  joint  will  be  more  movable  than  if 
passive  motion  had  been  meanwhile  employed. 

Dr.  Moore.  I  wish  to  emphasize  what  I  have  already  said.  The 
method  which  I  have  proposed  is  different  from  what  has  been  prac- 
tised. It  has  all  the  advantages  of  passive  motion  without  its  dis- 
advantages. The  slight  change  in  position  will  not  produce  any  of 
the  disadvantages.     It  has  all  the  advantages  of  immobilization  with- 
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out  its  disadvantage,  which  consists  in  the  fact  that,  if  you  treat  the 
arm  in  either  the  extended  or  semi-flexed  position,  if  there  is  the  least 
displacement  there  will  be  interference  with  motion  upward  or  down- 
ward. This  forces  out  of  the  way  anything  that  stands  in  the  way  of 
extension  or  flexion,  and  makes  it  heal  right.  Whatever  else  is  in  the 
way.  Nature  will  take  care  of. 


THE  TREATMENT   OF  TUBERCULOSIS   OF   BONES 

AND   JOINTS    BY   PARENCHYMATOUS   AND 

INTRA-ARTICULAR   INJECTIONS. 


By  NICHOLAS  SENN.  M  D  .  Ph.D., 

PROFESSOR  OF  THE  PRIN'CIFLES  OF  SURGERY  AND  CLINICAL  SURGERY  IN  RUSH  MED- 
ICAL COLLEGE  ;   ATTENDING  SURGEON  TO  THE  PRESBYTERIAN  HOSPITAL; 
SURGEON  IN  CHIEF  TO  ST.  JOSEPHS  HOSPITAL,  CHICAGO,  ILLINOIS. 


The  successful  treatment  in  some  cases  of  bone  and  joint 
tuberculosis  by  parenchymatous  and  intra-articular  injections  is 
one  of  the  important  achievements  of  modern  surgery.  At- 
tempts in  this  direction  were  made  long  before  the  bacillus  of 
tuberculosis  was  discovered,  and  before  the  true  pathology  of 
tubercular  inflammation  was  understood.  It  is,  however,  since 
the  true  nature  of  the  tubercular  process  has  been  revealed,  and 
since  the  anti-bacterial  action  of  a  number  of  antiseptic  sub- 
stances has  been  carefully  studied  experimentally  and  clinically, 
that  this  method  of  treatment  has  been  placed  upon  a  scientific 
basis  and  has  yielded  satisfactory  results.  It  is  reasonable  to 
assume  that  if  by  a  harmless  procedure  safe  and  efficient  chemi- 
cal substances  can  be  brought  in  contact  with  the  affected 
tissues  within  diseased  bones  and  joints  that  exercise  a  direct 
curative  effect,  it  would  constitute  a  decided  improvement  over 
former  methods  of  treatment  by  internal  administration  or  ex- 
ternal application  of  the  same  remedies.  The  remedies  which 
have  been  used  for  this  purpose  possess  potent  antiseptic  and 
stimulating  properties,  and  have  been  employed  with  a  view 
to  destroy  the  microbic  cause  of  the  disease,  and  to  aid  and 
expedite  the  process  of  repair. 

The  first  attempts  at  intra-articular  medication  were  made 
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with  a  Pravaz  syringe,  the  solution  being  thrown  into  the  joint 
without  previous  evacuation  of  its  fluid  contents.  At  the  pres- 
ent time  the  joint  is  punctured  with  a  larger  instrument,  and  if 
it  contains  fluid  this  'is  evacuated  before  the  injection  is  made. 
If  the  joint  contains  tubercular  pus,  the  intra-articular  injection 
is  preceded  by  irrigation  of  the  joint  with  a  mild  antiseptic 
solution.  The  best  instrument  for  puncturing  a  joint  is  a  small 
trocar,  through  the  canula  of  which  the  joint  can  be  emptied, 
irrigated,  and  injected.  The  puncture  is  to  be  made  under 
strictest  antiseptic  precautions,  and  in  accordance  with  the  rules 
laid  down  elsewhere.  In  tubercular  empyema  of  a  joint,  irriga- 
tion should  never  be  neglected  as  a  preliminary  step  to  the 
intra-articular  injection.  The  simplest  method  of  irrigating  a 
joint  is  to  connect  the  canula  with  a  rubber  tube  attached  to  an 
irrigator  holding  the  antiseptic  solution.  A  2  per  cent,  solution 
of  boric  acid  or  a  one-third  of  i  per  cent,  solution  of  salicylic 
acid  in  sterilized  water  should  be  used  for  this  purpose.  The 
connection  between  canula  and  rubber  tube  should  only  be 
made  after  the  surgeon  has  been  satisfied  that  neither  of  them 
contain  atmospheric  air.  By  elevating  the  irrigator  the  fluid 
enters  the  joint,  and  the  infusion  should  be  continued  until  the 
capsule  is  thoroughly  distended,  when  the  rubber  tube  is  de- 
tached and  the  fluid  evacuated  through  the  canula  by  compress- 
ing the  joint.  This  procedure  is  repeated  until  the  fluid  returns 
perfectly  clear.  The  intra-articular  injection  is  made  with  an 
ordinary  one-ounce  glass  syringe,  to  the  nozzle  of  which  a 
piece  of  aseptic  rubber  tubing  is  attached,  which  is  fastened  to 
the  end  of  the  canula  with  the  same  care  as  in  making  the  irri- 
gation. The  quantity  of  fluid  which  is  to  be  injected  should 
never  be  large  enough  to  cause  painful  distention.  After  the 
canula  is  withdrawn  the  puncture  should  be  sealed  with  a 
pledget  of  aseptic  cotton  and  collodion. 

Among  the  many  substances  which  have  been  used  for  par- 
enchymatous and  intra-articular  medication,  I  will  only  make 
mention  of  such  as  have  received  the  most  attention,  and 
which  experience  has  shown  to  be  of  some  value. 

Tincture  of  iodine.     This  preparation  of  iodine,  either  pure  or 
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diluted  with  a  solution  of  potassic  iodide,  was  one  of  the  first 
substances  employed  for  intra-articular  medication.  The  late 
Professor  Brainard,  of  Chicago,  made  extensive  use  of  it  in  the 
treatment  of  chronic  hydrops  of  joints.  Usually  the  injection 
was  made  through  the  canula  of  a  trocar  after  the  joint  had  been 
emptied  of  its  contents.  The  violent  local  and  general  reaction 
which  sometimes  followed  the  injection  was  in  the  way  of  a 
more  general  adoption  of  this  method  of  treating  diseased 
joints.  It  has  yielded  satisfactory  results  in  the  treatment  of 
catarrhal  synovitis,  as  the  vasomotor  irritation  which  the  iodine 
produces  upon  the  inner  surface  of  the  cavity  of  the  joint,  and 
the  vascular  changes  connected  with  it,  bring  about  speedy 
retrograde  metamorphosis  of  the  inflammatory  product,  and 
hasten  the  process  of  absorption.  It  is  never  safe,  even  in  such 
cases,  to  allow  the  tincture  to  remain  in  the  joint,  as  the  desired 
therapeutic  effect  can  be  obtained  by  injecting  through  the 
canula  of  the  trocar  from  two  to  four  drachms  of  the  tincture, 
and  after  bringing  it  in  contact  with  the  entire  surface  of  the 
joint  by  flexion  and  extension,  friction  and  compression  of  the 
joint,  allow  it  to  escape. 

In  the  treatment  of  tubercular  joints  this  remedy  has  not 
only  proved  a  failure,  but  has  often  been  followed  by  aggrava- 
tion of  the  local  conditions,  and  should  be  stricken  from  the 
list  of  therapeutic  resources  in  the  treatment  of  these  affections. 

Carbolic  acid.  Soon  after  carbolic  acid  was  introduced  into 
surgical  practice  as  an  antiseptic  agent,  it  was  also  employed  in 
the  treatment  of  chronic  inflammation  of  joints  as  an  intra- 
articular injection.  Hueter^  resorted  to  parenchymatous  and 
intra-articular  injections  of  a  2  to  3  per  cent,  solution  of  carbolic 
acid  in  the  treatment  of  chronic  inflammation  of  bones  and 
joints,  upon  the  supposition  that  the  carbolic  acid  when  brought 
in  direct  contact  with  the  diseased  tissues  would  destroy  the 
microbic  cause  of  the  inflammation.  The  injections  were  made 
with  a  Pravaz  syringe  every  other  day.     In  a  case  of  osteomy- 

^  "  Die  Wirkungen  der  parenchymatosen  Carbolinjectionen  bei  Entziindungen  der 
Gelenke  und  Knochen,"  Deutsche  Zeitschrift  fur  Chirurgie.  Ed.  iv.  p.  526,  Bd.  v.  p.  120. 
Am  Surg  19 
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.elitis  granulosa  hyperplastica,  the  favorable  effect  of  the  injec- 
tions became  apparent  soon  after  the  treatment  was  commenced. 
Twenty  injections  in  the  course  of  five  weeks  resulted  in  a 
permanent  cure. 

Hueter's  treatment  was  quite  generally  adopted  in  Germany,- 
but  the  results  on  the  whole  were  so  unsatisfactory  that  it  was 
soon  abandoned.  The  results  have  not  been  more  encouraging 
by  puncture  and  irrigation  of  the  joint  with  solutions  of  carbolic 
acid,  and  at  the  present  time  carbolic  acid  has  been  given  up 
almost  completely  as  an  anti-tubercular  remedy.  The  same 
fate  has  met  the  following  two  substances : 

Arsenious  acid.  Cavagnis,^  of  Venice,  made  a  number  of  ex- 
periments on  rabbits  and  guinea-pigs  to  determine  the  ther- 
apeutic value  of  arsenic  in  the  treatment  of  tuberculosis. 

On  April  17,  1881,  four  rabbits,  two  gray  and  two  black, 
weighing  respectively  1580,  1590,  1660,  and  1980  grammes, 
and  four  guinea-pigs,  weighing  370,  500,  510  and  610  grammes, 
were  inoculated  with  tubercular  material  by  subcutaneous  in- 
jection. From  the  date  of  inoculation  until  May  28th,  the  gray 
rabbits  received  one  drop  of  Fowler's  solution,  diluted  with 
distilled  water,  daily ;  the  medicine  was  injected  into  the  back 
part  of  the  mouth  with  a  Pravaz  syringe ;  the  black  rabbits 
were  given  two  drops  daily  in  the  same  manner,  while  the 
guinea-pigs  received  only  half  a  drop.  The  smallest  guinea-pig 
was  killed  May  2 1st,  all  the  other  animals  June  6th.  One  of 
the  rabbits  and  all  the  guinea-pigs  were  tubercular;  a  tubercular 
ulcer  at  the  point  of  inoculation  had  developed,  the  tissues  of 
which  contained  numerous  bacilli ;  cheesy  foci  in  the  vicinity 
of  the  ulcer;  lumbar  and  prehepatic  glands  enlarged  and  partly 
cheesy;  spleen  enlarged,  containing  numerous  tubercles;  liver 
also  the  seat  of  tuberculosis.  One  of  the  guinea-pigs  had  nine 
small  tubercles  in  the  lungs. 

The  other  three  rabbits  presented  an  encapsulated  abscess  at 
site  of  inoculation,  and  one  or  two  small  cheesy  masses  in  the 
vicinity,  but  aside  from  this  no  evidences  of  tuberculosis  could  be 

1  6tudes  de  la  Tuberculose,  p.  462. 
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detected.     Inoculations  made  with  the  contents  of  the  abscesses 
yielded  negative  results. 

Landerer  used  this  substance  dissolved  in  distilled  water  in 
the  proportion  of  i  :  1000,  and  of  this  he  injected  from  one  to 
two  syringefuls  at  intervals  of  a  few  days  into  the  affected  joint. 
The  results  must  have  been  decidedly  unfavorable,  as  it  does 
not  appear  that  this  remedy  was  used  for  the  same  purpose  by 
others. 

Corrosive  sublimate.  Next  to  carbolic  acid,  corrosive  sublimate 
has  been  used  more  extensively  as  an  antiseptic  in  the  treat- 
ment of  wounds  than  any  other  substance,  but  has  never  been 
popular  as  an  anti-tubercular  remedy.  Experiments  made  by 
Cavagnis'  to  test  its  anti-bacillary  action  yielded  very  favorable 
results  as  far  as  its  action  is  concerned  in  preventing  the  growth 
of  tubercle  bacilli  in  the  tissues  of  the  rabbits. 

On  April  17,  1887,  he  inoculated  three  rabbits  and  three 
guinea-pigs  with  tubercular  material,  and  subjected  these  ani- 
mals at  once  to  a  thorough  treatment  with  corrosive  sublimate, 
which  was  administered  in  doses  of  four  drops  of  a  solution  of 
one  part  in  a  hundred  of  distilled  water,  while  the  guinea-pigs 
received  only  one-fourth  of  this  quantity.  May  ist,  one  rabbit 
died ;  another  May  lOth ;  the  animals  were  very  much  emaci- 
ated, and  the  necropsy  revealed  a  small  mass  of  cheesy  appear- 
ance at  the  point  of  injection  ;  no  bacilli  could  be  found  in  the 
caseous  material,  and  the  internal  organs  showed  no  trace  of 
tuberculosis.  The  third  rabbit  became  so  emaciated  that  treat- 
ment was  suspended  May  loth,  and  ten  days  later  the  animal 
died.  A  large  abscess  containing  non-tubercular  pus  was  found 
where  the  injection  was  made.  Internal  organs  and  lymphatic 
glands  healthy.  The  guinea-pigs  were  killed  June  7th.  These 
animals  presented  a  tubercular  ulcer  at  the  site  of  injection, 
extensive  tuberculosis  of  the  lymphatic  glands,  spleen,  and 
liver. 

Vogt  injected  from  three  to  five  syringefuls  into  tubercular 
joints  of  the  following  solution  :  Corrosive  sublimate  o.i,  sodic 

1  Op.  cit. 
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chloride  I,  distilled  water  50,  but  evidently  without  success,  as 
Vogt  himself  soon  suspended  its  use. 

Another  remedy,  that  seems  to  have  been  used  by  the  one 
who  suggested  it  and  only  a  few  others,  is — 

Phosphate  of  lime.  Kolischer^  used  an  acidulated  solution 
of  phosphate  of  lime  for  parenchymatous  and  intra-articular 
injections  in  tuberculosis  of  bones  and  joints.  The  injections 
were  made  with  an  ordinary  Pravaz  syringe.  Pain  and  other 
symptoms  of  local  reaction  always  followed  the  injection  and 
continued  for  five  to  six  days,  after  which  the  limb  was  im- 
mobilized. After  this  the  swelling  diminished  in  size,  and  the 
tissues  became  firmer,  showing  that  healing  by  cicatrization 
was  progressing  in  a  satisfactory  manner. 

E.  Freund^  gives  full  directions  for  the  preparation  of  the  so- 
lution and  gauze  of  acid  phosphate  of  lime. 

In  another  publication  Kolischer^  reports  500  cases  treated 
by  his  method,  and  admits  that  while  tubercular  joint  affections 
were  benefited  by  the  treatment,  it  had  no  such  influence  in 
cases  of  central  foci  in  bone  and  the  sequestrating  form  of  bone 
tuberculosis.  This  treatment  was  faithfully  tried  in  the  Klinik 
at  Tubingen,  but  with  negative  results,  as  we  learn  from  the 
paper  published  by  E.  Miiller.*  It  is  not  probable  that  the  use 
of  this  remedy  will  be  revived  in  the  future  in  the  treatment  of 
tubercular  affections  of  bones  and  joints. 

Chloride  of  zinc.  Lannelongue  made  an  important  contribu- 
tion to  the  Academy  of  Medicine  of  Paris  concerning  the  local 
treatment  of  tuberculosis  by  injections  of  solutions  of  chloride 
of  zinc.  His  attention  was  called  to  this  remedy  during  the 
treatment  of  a  case  of  lymph-angioma.  He  noticed  that  one  of 
its  effects  was  its  power  of  changing  softened  tissues  into  hard 

1  "  Ein  neues  Heilverfahren  bei  lokalisirten  tuberculosen  Processen,"  Wiener  med. 
Presse,  1887,  Bd.  xxviii.,  No.  22. 

2  "  Ueber  die  bei  Kalkbehandlung  der  Lokaltuberculose  zur  Verwendung  gelangender 
Losungen,"  Wiener  med.  Presse,  1887,  Bd.  xxviii.,  No.  24. 

3  "  Erfahrungen  iiberdie  Kalkbehandlung  bai  Lokaltuberculose,"  Wiener  med.  Presse, 
Bd.  xxvi..  No.  29. 

*  "  Ueber  die  Kalkbehandlung  der  lokalisirten  tuberculosen  Processe,"  Centralblatt  fiir 
Chirurgie,  1888,  No.  15. 
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fibrous  Structures.  During  the  last  few  months  he  treated  twenty- 
cases  of  surgical  tuberculosis  by  parenchymatous  injections  of 
a  solution  of  chloride  of  zinc.  The  injection  is  made  into  the 
periphery  of  the  tubercular  lesions,  so  as  to  stimulate  the  sur- 
rounding healthy  tissue  to  active  proliferation,  by  which  the 
focus  is  encapsulated.  For  tubercular  disease  of  the  knee  four 
or  five  injections  are  usually  made  around  the  circumference  of 
the  superior  cul-de-sac.  From  eight  to  ten  drops  of  the  solu- 
tion (10  per  cent.)  suffice  for  the  knee  of  a  child  ten  years  of 
age.  He  claims  excellent  results  in  the  treatment  of  tubercu- 
losis of  the  lymphatic  glands,  and  reports  a  few  joint  cases 
similarly  benefited. 

Balsam  of  Peru.  More  than  thirty  years  ago  Sayre  employed 
balsam  of  Peru  in  dressing  wounds  after  resection  of  joints  for 
tubercular  affections.  The  results  following  his  operations  were 
much  better  than  the  average  in  the  hands  of  other  surgeons  at 
that  time,  and  we  must  attribute  them,  at  least  in  part,  to  the 
use  of  this  substance  as  a  wound  dressing. 

Quite  recently,  Landerer^  has  again  called  attention  to  the 
utility  of  the  action  of  this  antiseptic  in  arresting  tubercular  in- 
flammation. As  the  result  of  his  experiments  on  animals  and 
from  clinical  experience  with  this  remedy,  he  has  come  to  the 
conclusion  that  its  therapeutic  action  is  owing  to  its  stimulating 
effect  on  the  tissues,  which  brings  the  parts  into  such  a  condition 
as  to  render  the  pathogenic  action  of  tubercle  bacilli  harmless. 
He  ascertained  by  his  experiments  on  rabbits  that  had  been . 
rendered  tubercular  by  inoculation  that  the  disease  was  favorably 
influenced  by  innocuous  injections  of  an  alkaline  emulsion  of 
this  drug.  In  the  treatment  of  fistulae  and  deep-seated  tuber- 
cular processes  he  uses  a  solution  of  the  balsam  in  sulphuric 
ether  1:5,  for  injection. 

For  parenchymatous  injections  he  employs  an  emulsion  of 
the  strength  of  i  :  4  composed  of  oil  of  sweet  almonds  and  a 
0.07  per  cent,  solution  of  sodic  chloride. 

1  "  Eineneue  Behandlungsweise  tuberculoser  Processe,"  Miinch.med.  Wochenschrift, 
1888,  No.  40. 


294  SENN, 

He  reports  twenty-five  cases  of  tuberculosis  of  bone,  generally 
implicating  joints,  greatly  improved  by  injections  of  an  emulsion 
of  balsam  of  Peru  combined  in  some  cases  with  minor  opera- 
tive procedures,  and  in  some  of  these  cases  the  joint  affections 
were  so  serious  that  amputation  was  proposed,  but  the  opera- 
tion was  refused  by  the  patients. 

Vamossy^  has  made  extensive  use  of  gauze  prepared  with 
balsam  of  Peru  in  the  treatment  of  open  wounds  after  the  re- 
moval of  tubercular  products  with  signal  success.  He  reports 
twenty-eight  cases  treated  according  to  Landerer's  method  and 
expresses  himself  as  satisfied  with  the  results.  Among  these 
cases  he  observed  albuminuria  three  times,  cystitis  twice,  and 
acute  nephritis  once — affections  of  the  genito-urinary  organs 
which  he  believes  were  caused  by  the  balsam. 

Binz^  also  calls  attention  to  the  irritating  effect  of  this  drug 
on  the  urinary  apparatus. 

Landerer  thinks  the  danger  in  the  use  of  the  balsam  has  been 
greatly  overestimated,  and  that  it  can  be  avoided  by  proper  care 
in  its  use. 

Although  balsam  of  Peru  does  not  appear  to  possess  any 
direct  anti-bacillary  properties,  there  can  be  no  doubt  that  it  can 
be  applied  with  great  benefit  in  the  treatment  of  tuberculosis  of 
bones  and  joints,  especially  after  fistulous  openings  and  open 
ulcerating  surfaces  have  formed,  as  well  as  a  dressing  after  re- 
section of  joints  and  the  treatment  of  tubercular  abscesses  by 
incision  and  curetting. 

Camphorated  naphthol.  Camphorated  naphthol  was  first 
prepared  by  Desesquelle  in  1888,  and  was  first  used  in  the 
surgical  service  of  Perier,  at  the  Hopital  Lariboisiere.  It  is  a 
liquid  prepared  by  taking  /3-naphthol  100  grammes,  camphor 
200  grammes,  pulverizing  each  substance  finely,  gently  heating 
the  mixture  until  complete  fusion ;  filter  and  preserve  the 
liquid  obtained  in  yellow  glass  bottles  well  corked.  It  pos- 
sesses valuable  antiseptic  properties    and    is    strongly  recom- 

•  "  Zur  Therapie  der  Lokaltuberculose  mit  Perubalsam,"  Wiener  med.  Presse,  1889, 
Bd.  XXX.,  Nos.  17-20. 
'  "Ueber  den  Perubalsam,"  Centralblatt  fiir  klin.  Medicin,  1889,  Bd.  x. 
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mended  by  Reboul'  in  the  treatment  of  tuberculosis  of  bones 
and  joints.  He  believes  that  in  the  local  treatment  of  these 
affections  the  employment  of  potent  antiseptic  remedies  is  in- 
dicated, and  such  substances  should  be  selected  which,  of  equal 
therapeutic  value,  are  non-toxic,  so  that  they  can  be  used  freely 
and  for  a  long  tmie.  According  to  his  estimation  camphorated 
naphthol  fills  these  two  conditions,  being  only  slightly  toxic, 
an  efficient  antiseptic,  and  destructive  to  the  tubercle  bacillus. 
As  naphthol-camphor  dissolves  iodine,  the  following  mixture 
can  be  used : 

Naphthol-camphor 90 

Iodine 10 

The  antiseptic  properties  of  camphor-naphthol  have  been 
demonstrated  experimentally  by  Maximowitch,  Park,  Burrell, 
and  Edington,  and  corroborated  by  the  clinical  results  of 
Nicaise,  Fernet,  Schwartz,  Peyrot,  Reboul,  and  others.  The 
successful  treatment  of  local  tubercular  foci  by  camphor- 
naphthol  has  been  established  by  the  results  obtained ;  but  the 
action  of  this  drug  seems  to  be  general  as  well,  since  the 
naphthol  is  absorbed  and  has  been  found  in  the  urine,  in  a  free 
state,  of  persons  dressed  with  camphorated  naphthol  (Deses- 
quelle). 

If,  after  operations  for  tubercular  affections,  a  wound  is 
dressed  with  camphorated  naphthol,  the  urine  shows  the  pres- 
ence of  naphthol  for  eight  days,  showing  that  its  local  and  gen- 
eral action  is  prolonged,  and  may  prevent  relapses,  secondary 
inoculations — complications  so  frequently  following  operations 
for  local  tuberculosis. 

Perier  and  Reboul  have  employed  camphorated  naphthol 
extensively  as  an  injection  in  doses  varying  from  50  to  100 
grammes  in  the  treatment  of  articular  tuberculosis  and  tuber- 
cular abscesses  with  favorable  results.  The  injections  did  not 
produce  pain  and  were  never  followed  by  violent  local  reaction 
or  symptoms  of  intoxication. 

1  "  Contribution  h.  I'etude  du  traitement  de  la  Tuberculose  des  os#des  articulations,  et 
des  synovialis  tendineuses  de  I'emploi  du  Naphthol-camphre,"  Etudes  experimentales 
et  cliniques  sur  la  Tuberculose,  Paris,  1888-1890,  p.  608. 
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Parenchymatous  injections  made  with  an  ordinary  Pravaz 
syringe  proved  equally  successful  in  the  different  forms  of  local 
tuberculosis.     The  injections  were  repeated  every  eight  days. 

Reboul  reports  a  large  number  of  cases  of  tuberculosis  of 
bones  and  joints  treated  by  incision,  scraping,  and  injections,  and 
dressings  of  naphthol-camphor,  in  which  the  results  were  all 
that  could  be  desired — speedy  healing  of  the  wound  and  free- 
dom from  relapse.  In  a  number  of  cases  of  spina  ventosa,  punc- 
ture and  parenchymatous  injections  of  camphor-naphthol  re- 
peated weekly  resulted  in  a  permanent  cure  within  three 
months.  He  believes  that  the  curative  effect  of  camphor- 
naphthol,  like  other  anti-tubercular  remedies  when  applied 
locally,  consists  mainly  in  the  production  of  an  irritative  ostitis, 
and  supports  this  opinion  by  citing  the  case  of  a  patient 
treated  for  a  tubercular  lesion  of  the  great  trochanter  with 
camphorated  naphthol,  who  died  of  pulmonary  tuberculosis. 
Around  the  tubercular  focus  which  had  been  treated  the  bone 
presented  the  characteristic  appearances  of  plastic  osteomyelitis, 
and  no  bacilli  or  miliary  tubercles  could  be  found.  The  ac- 
tion of  the  remedy  substitutes  for  the  tubercular  a  plastic 
osteomyelitis. 

Reboul  has  great  faith  in  the  conscientious  use  of  camphor- 
naphthol  as  a  local  application  and  dressing  in  resection  of 
tubercular  joints — securing  an  aseptic  healing  of  the  wound 
and  guarding  against  local  relapses  and  general  miliary  tuber- 
culosis. He  cites  a  number  of  operations  of  this  kind  on  the 
larger  joints  in  which  this  remedy  was  relied  upon  exclusively 
as  an  antiseptic,  and  the  results  certainly  appear  to  corroborate 
the  claims  made  for  it. 

He  has  also  been  satisfied  with  the  results  of  interstitial  in- 
jections with  camphor-naphthol  in  the  treatment  of  fungous 
disease  of  joints. 

Iodoform.  Injections  of  iodoform  in  the  treatment  of  tuber- 
culosis of  bones  and  joints  and  tubercular  abscesses  were  ad- 
vised by  Billroth  and  Mikulicz^  ten  years  ago,  and   the  latter 

1  Berliner  klin.  Wochenschrift,  i83r. 
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published  another  paper  on  this  subject  a  year  later,'  but  it  was 
not  until  a  few  years  later  that  it  came  into  more  general  use 
through  the  teachings  and  writings  of  Mosetig  v.  Moorhof.'* 

Mazzoni^  believes  that  iodol-ether-glycerin  injections  into  the 
tissues  or  joints  has  a  favorable  effect  on  tubercular  lesions  not 
only  in  arresting  the  disease,  but  also  in  expediting  the  subse- 
quent reparative  process. 

At  the  present  time  the  anti-tubercular  action  of  iodoform  is 
generally  recognized  from  a  clinical  standpoint,  but  the  results 
obtained  by  different  experimenters  on  the  lower  animals  con- 
cerning the  same  questions  are  at  variance. 

Experimental  studies. — Troje  and  Tangl,*  to  test  the  anti- 
bacillary  action  of  iodoform,  devised  the  following  series  of 
experiments  :  Iodoform  vapor  and  powder  were  allowed  to 
act  on  pure  cultures;  the  powder  was  dusted  on  the  culture 
medium  in  the  neighborhood  of  cultures,  and  the  vapor  was 
allowed  to  accumulate  in  the  culture  chamber ;  animals  were 
then  inoculated  with  the  growth  and  a  series  of  "controls"  was 
made.  The  vapor  killed  the  bacilli  only  after  fifty  days,  but 
then  suppuration  was  produced  by  the  action  of  chemical  pro- 
ducts, as  pointed  out  by  Koch.  After  the  vapor  had  acted  six 
days,  however,  the  rapidity  of  the  growth  of  the  bacillus  was 
diminished,  whilst  it  had  quite  ceased  at  the  end  of  four  weeks, 
and  the  bacilli  at  this  stage  were  distinctly  weakened.  When 
strewed  on  the  culture  the  drug  so  diminished  the  virulence  of 
the  bacillus  that  after  sixteen  days  nothing  but  cold  abscesses 
were  formed  after  inoculation,  many  giant-cells  being  present, 
and  the  course  of  the  disease  was  very  chronic.  When  mixed 
in  the  proportion  of  one  part  of  the  active  culture  to  fifteen 
parts  of  iodoform,  it  was  found  that  the  bacilli  were  not  always 
killed  in  fourteen  days,  although  in  one  case  they  were  quite 

1  "Die  Verwendung  des  Iodoforms  in  der  Chirurgie,"  Archiv  flir  klinische  Chirurgie 
1882,  Bd.  xvii.  p.  3. 

«  "Zur  lodoformfrage."  Wiener  med.  Blatter,  1885,  Bd.  viii.,  Nos.  10-12. 

'  "  Ueber  die  Anwendung  der  lodols  in  der  chirurgischen  Praxis,"  Berliner  klinische 
Wochenschrift,  1886,  No  41. 

*  Berliner  klinische  Wochenschrift,  1891,  No.  20.  Supplement  to  Brit.  Med.  Journal, 
July  18,  1891. 
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innocuous  at  the  end  of  eight  days ;  at  the  end  of  three  weeks 
they  were  dead,  or  at  any  rate  harmless.  The  authors  found 
also  that  they  could  obtain  bacilli  which  would  set  up  only 
chronic  tubercle  by  means  of  the  action  of  the  iodoform  out- 
side the  body,  for  when  inoculating  tubercle  bacilli  so  treated 
they  obtained  a  disease  which  was  identical  with  Perlsucht,  both 
in  its  clinical  and  pathological  characters.  Mixed  with  olive  oil 
or  glycerin  in  proportions  of  one  part  of  iodoform  to  ten  of 
the  vehicle,  they  found  that  the  organism  was  killed  in  sixteen 
days,  the  oil  and  iodoform  being  much  more  efficacious  than 
the  glycerin  mixture.  Virulent  bacilli  can  grow  in  the  tissues 
whatever  iodoform  mixture  be  introduced  along  with  them,  this 
being  due  to  the  fact  that  the  tissues  are  such  a  good  medium 
for  the  growth  of  the  organism  that  the  energy  of  the  latter 
becomes  very  great,  and  the  iodoform  can  exert  little  action  on 
its  growth;  although  outside  the  body,  where  the  conditions  for 
growth  are  not  so  favorable,  the  iodoform  has  a  decided  in- 
hibitory effect.  In  the  case  of  cold  abscesses  the  growth  of 
the  bacillus  is  not  so  active,  and  therefore  the  iodoform  has  a 
better  chance  of  exerting  its  valuable  therapeutic  properties. 
The  authors  find  that  the  iodoform  must  act  directly  on  the 
bacilli,  as  they  have  been  able  to  demonstrate  that  it  has  a  de- 
leterious irritant  action  on  the  tissues ;  they  also  find  that  the 
action  is  most  satisfactory  in  those  cases  where  the  number  of 
bacilli  is  comparatively  small,  in  which  case  the  iodoform  ap- 
pears to  prevent  the  growth  of  the  bacilli.  Their  investigations 
have  led  them  to  the  practical  conclusion  that  iodoform  is  a  true 
disinfecting  agent  as  far  as  the  tubercle  bacillus  is  concerned ; 
that  it  has  a  direct  destructive  effect  upon  the  bacillus  if  left 
sufficiently  long  in  contact.  They  have  also  shown  that  this 
drug  diminishes  the  virulence  of  the  tubercle  bacillus,  and  that 
cultures  thus  treated  produce  a  more  benign  form  of  tuberculosis 
in  animals. 

Gosselin'  made  a  series  of  experiments  on  animals  with  mer- 
curial preparations  and  iodoform  in  order  to  ascertain  if  any  of 

1  "  Sur  I'Attenuation  du  Virus  de  la  Tuberculose,''  Etudes  sur  la  Tuberculose,  ler 
Juillet,  1891. 
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these  substances  could  so  alter  the  tissues  as  to  render  them 
unfit  as  a  soil  for  the  tubercle  bacillus.  He  reasoned  that  if 
such  a  condition  could  be  brought  about  by  the  introduction  of 
chemical  substances  otherwise  harmless,  an  existing  tubercular 
focus  would  be  harmless,  as  local  and  general  dissemination 
could  no  longer  occur.  Experiments  with  mercuric  bichloride 
and  biniodide  had  no  effect  in  this  direction.  On  the  other  hand, 
these  mercurial  salts  appeared  to  aggravate  the  tubercular  pro- 
cess. Iodoform  yielded  better  results.  It  was  administered,  like 
the  salts  of  mercury,  subcutaneously.  It  was  his  intention  to 
render  the  animals  refractory  to  the  tubercle  bacillus  by  satu- 
rating the  tissues  with  iodoform  prior  to  the  inoculation.  He 
used  a  solution  of  iodoform  of  10:  lOO.  Six  rabbits  were  selected, 
three  of  which  were  subjected  to  iodoform  treatment,  while  the 
remaining  three  were  not  thus  treated,  but  kept  under  exactly 
similar  conditions.  Three  drops  of  the  ethereal  solution  of 
iodoform  were  injected  under  the  skin  every  day  for  two  months. 
In  the  beginning  the  iodoform  was  badly  borne,  as  it  diminished 
the  appetite  and  caused  frequent  attacks  of  diarrhoea,  and  the 
animals  cowered  in  a  corner  of  the  cage  and  showed  no  in- 
clination to  move  about.  These  symptoms  always  disappeared 
with  the  suspension  of  the  injections.  After  a  few  days  all  the 
secretions  and  the  tissues  in  different  parts  of  the  body  re- 
sponded to  the  iodine  test. 

The  injections  had  to  be  made  with  great  care,  as  they  were 
often  followed  by  acute  inflammation  of  the  skin  and  subcu- 
taneous cellular  tissue.  Four  months  later  all  the  animals 
were  inoculated.  The  three  control  animals  died  of  tubercu- 
losis in  from  thirty  to  fifty  days;  the  iodoformized  animals 
showed  a  partial  immunity  and  manifested  no  symptoms  of 
tuberculosis  until  the  expiration  of  fifty  days,  and  death  did  not 
occur  until  from  the  seventieth  to  the  ninetieth  day  after  in- 
oculation. 

The  same  experiments  were  repeated  three  times,  with 
identical  results. 

In  two  instances  the  iodoformized  animals  were  killed  re- 
spectively on  the  twenty-fifth  and  thirtieth  day  after  operation. 
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Nothing  further  was  found  at  the  point  of  inoculation  than  a 
slight  circumscribed  peritonitis  in  one,  and  a  limited  area  of  ad- 
hesion between  the  peritoneal  surfaces  in  the  other.  Examina- 
tion of  specimens  stained  by  Ehrlich's  method  showed  numer- 
ous bacilli  in  the  adherent  parts,  and  a  fragment  of  lymph 
deposited  on  the  surface,  implanted  into  the  peritoneal  cavity  of 
a  guinea-pig  caused  death  from  tuberculosis  in  twenty-seven 
days.  lodoformized  guinea-pigs  proved  more  refractory  to  the 
tubercle  bacillus  than  rabbits;  in  one  instance  the  animal  lived 
one  hundred  and  two  days  after  inoculation. 

In  another  very  interesting  series  of  experiments  Gosselin 
reversed  the  experiments,  rendering  the  animals  first  tubercular 
by  inoculation,  and  then  resorting  to  treatment  with  iodoform. 
In  these  experiments  rabbits  and  guinea-pigs  were  used. 

Soon  after  the  animals  were  inoculated  with  tubercular  matter, 
daily  subcutaneous  injections  of  two  to  three  drops  of  iodoform- 
ether  (i  :  lo)  were  made,  suspending  the  treatment  as  soon  as 
iodoform  intoxication  set  in,  and  beginning  anew  when  they 
disappeared,  grading  the  absorption  of  iodoform  so  as  to  obtain 
the  maximum  impregnation  of  the  organism  with  this  drug, 
compatible  with  life,  in  the  shortest  possible  space  of  time. 

The  experiments  showed  that  susceptibility  to  iodoform  differs 
not  only  in  the  same  species  of  animals,  but  also  in  different 
members  of  the  same  family.  If  the  animal  is  not  closely 
watched  it  will  die  quickly,  poisoned  by  the  combined  action 
of  ether  and  iodoform. 

Three  rabbits  and  two  guinea-pigs  remained  well  ninety-five 
days  after  inoculation,  and  were  killed,  and  the  most  careful 
search  showed  no  trace  of  tuberculosis  at  the  point  of  inocu- 
lation, and  all  of  the  organs  presented  a  perfectly  healthy 
appearance. 

Two  rabbits  and  one  guinea-pig  were  in  good  health  one 
hundred  and  sixty  days  after  inoculation.  The  two  rabbits  were 
considerably  emaciated  and  their  appetite  somewhat  diminished. 
These  symptoms  were  due  to  the  iodoform,  for  as  soon  as  the 
use  of  this  remedy  was  suspended  the  animals  were  restored  to 
perfect  health.     The  dose  of  iodoform  was  diminished   every 
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five  days  for  a  fortnight.  A  third  rabbit  died  from  iodoform- 
poisoning  on  the  thirteenth  day,  and  a  careful  autopsy  did  not 
reveal  a  trace  of  tuberculosis.  At  the  seat  of  injection  there  was 
a  circumscribed  inflammatory  exudation  apparently  free  from 
bacilli.  Two  guinea-pigs  were  inoculated  with  fragments  of 
tissue  from  this  place,  and  these  animals,  with  the  exception  of 
slight  emaciation,  remained  in  good  health  one  hundred  and 
sixty-one  days  later. 

These  studies  appear  to  prove  that  the  prolonged  use  of  iodo- 
form by  subcutaneous  injection,  carried  to  the  point  of  toxic 
symptoms,  prevents,  or  at  least  retards,  the  extension  of  the 
tubercular  process. 

Thiery^  does  not  believe  that  iodoform  possesses  such  direct 
anti-tubercular  properties  as  expressed  by  Gosselin,  but  he  is 
willing  to  admit  that  it  has  a  potent  influence  in  retarding  the 
tubercular  process.  In  opposition  to  the  conclusions  drawn  by 
Gosselin,  he  reminds  his  readers  that  it  is  well  known  that 
tuberculosis,  under  favorable  circumstances,  is  occasionally 
spontaneously  cured  or  curable.  In  131  autopsies  made  at  the 
Morgue  Vibert  he  noticed  evidences  of  a  former  tubercular  pro- 
cess, which  had  become  arrested  spontaneously,  the  patients  suc- 
cumbing to  other  diseases.  In  seventeen  out  of  the  twenty-five 
cases  the  former  tubercular  depot  was  indicated  by  a  cicatrix 
or  chalky  deposit.  As  further  proof  that  tuberculosis  does 
not  always  manifest  progressive  tendencies,  and  undergoes  a 
cure  unaided  by  medication,  may  be  mentioned  the  writings  of 
Leroux,  Cruveilhier,^  Rogee — who  in  his  work*  makes  the 
statement  that  in  fifty  out  of  one  hundred  autopsies  which  he 
made  on  old  men  he  found  evidences  of  pulmonary  phthisis 
which  had  been  completely  cured.  Boudet,*  Gaucher,^  studied 
carefully  the  process  of  spontaneous  cure  of  tubercle  by  cicatriza- 
tion.   Similar  and  other  observations  in  the  same  direction  were 

1  De  la  Tuberculose  Chirurgicale,  etc.,  Paris,  1890,  p.  485. 

-  Anat.  Path.  Gen.,  t.  x.,  p.  616. 

»  Arch.  Path.  Gen.  de  Med.,  1829,  t.  v. 

*  These  de  Paris,  1843. 

5  Archives  de  Physiologie,  1878. 
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made  by  Grisolle,  Guencon  de  Mussy,  Lebert,  Jaccoud,  Herard, 
Cornil,  Peter,  and  lastly  the  work  of  Thaon.^ 

Jeannel^  has  made  experimental  investigation  concerning 
the  curability  of  tuberculosis,  in  the  same  direction  as  Gosselin. 
He  made  the  following  four  series  of  experiments  : 

1.  Local  treatment  alone. 

2.  Local  and  general  treatment  combined. 

3.  General  treatment  alone  from  the  beginning  of  the  dis- 
ease. 

4.  General  treatment  alone  from  a  period  remote  from  the 
beginning  of  the  disease — that  is,  from  the  time  inoculation 
was  made. 

On  the  whole,  the  results  were  not  very  encouraging.  The 
local  treatment  alone  or  combined  with  general  treatment  did 
not  prevent  the  development  of  tuberculosis ;  all  of  the  inocu- 
lated rabbits  died  from  well-marked  tubercular  affections,  and 
the  treatment  did  not  even  retard  the  progress  of  the  disease  or 
postpone  the  fatal  termination.  General  treatment  alone  inaug- 
urated at  the  time  the  inoculation  was  made  proved  also  inefifi- 
cacious,  and  Jeannel  even  intimates  that  the  treatment  by  iodo- 
form-ether  has  neither  power  to  cure  nor  to  retard  tuberculosis 
in  the  rabbit.  Finally,  general  treatment  alone,  instituted  at  a 
period  remote  from  the  beginning  of  the  disease,  was  a  complete 
failure  in  every  respect.  Remarking  how  these  results  were  so 
widely  at  variance  with  those  claimed  by  Gosselin,  the  latter 
replied  that  he  positively  maintained  the  assertion  previously 
made  concerning  the  curability  of  local  tuberculosis  by  treat- 
ment with  iodoform  injections.  He  at  the  same  time  insisted 
that  generalization  of  tuberculosis  varies  with  the  place  where 
the  inoculation  is  made. 

The  discrepancy  of  the  view  entertained  by  these  French 
investigators  leaves  the  experimental  field  concerning  the  cura- 
bility of  tuberculosis  by   the  local    and  subcutaneous   use   of 

■1  Clinique  Chir.  des  Mai.  Chron.,  1877. 

*  "  Recherches  sur  la  Generalisation  de  la  Tuberculose  experimentale,"  Congr^s  de  la 
Tuberculose,  Paris,  p.  351.  "  Nouvelles  Recherches  experimentales  sur  la  Tuberculose  et 
sa  Curabilite,''  Etudes  sur  la -Tuberculose,  fasc.  ii.  p.  416. 


TREATMENT    OF    BONE    AND    JOINT    TUBERCULOSIS.       3O3 

iodoform  open  for  future  research  to  determine  definitely  the 
value  of  this  remedy  in  the  treatment  of  this  disease. 

Clinical  results.  The  clinical  results  have  been  more  uniformly 
in  support  of  the  anti-tubercular  action  of  iodoform  than  the 
conclusions  drawn  from  experimental  work.  The  iodoform 
treatment  of  tubercular  affections  of  bones  and  joints  found 
an  enthusiastic  advocate  in  France  in  the  person  of  Verneuil ;' 
through  his  example  and  influence  it  found  ready  adoption  at 
once  in  different  parts  of  that  country  by  the  most  prominent 
surgeons. 

Verchere^  expresses  himself  as  highly  pleased  with  the  results 
obtained  by  injections  of  ethereal  solutions  of  iodoform,  as 
advised  by  Verneuil,  a  year  after  the  latter  surgeon  published 
his  first  paper  on  the  subject. 

Segond^  restricts  the  use  of  the  iodoform  treatment  to  patients 
greatly  debilitated  by  the  disease,  and  in  cases  in  which  the 
primary  disease  is  inaccessible  to  radical  measures. 

Barrette*  reports  twenty-eight  observations  of  his  own  with  very 
favorable  results.  Among  these  was  a  man,  aged  thirty-three, 
with  tubercular  osteo-myelitis  of  the  fourth  rib,  complicated  by 
incipient  pulmonary  phthisis.  The  cold  abscess  which  had 
developed  in  connection  with  the  rib  was  treated  by  iodoform 
injections  and  the  local  lesion  was  cured. 

Two  cases  of  cold  abscess  originating  from  the  spine  were 
also  cured.  In  one  case,  in  which  an  abscess  started  from  a 
tubercular  focus  after  resection  of  the  elbow,  the  injections 
were  followed  by  death  from  iodoform  intoxication.  The 
necropsy  revealed  an  incurable  chronic  affection  of  the  kidneys. 
Reclus,^  in  giving  his  results  of  this  method  of  treating  tubercu- 
lar affections,  reports  only  two  complete  failures  ;  five  improved ; 

1  "  Injections  dEther-iodoforme  dans  les  Abces  froids,"  Revue  de  Chirurgie,  1885, 
p.  428,  et  seq. 

2  Revue  de  Chirurgie,  1886,  p.  476-502. 

3  "  Abces  Tuberculeux  de  la  Cuisse  :  injections  d'ether-iodoforme  ou  operation  sang- 
lante,"  Gazette  des  Hopitaux,  No.  146,  1887. 

*  "  Sur  le  traitement  des  manifestations  externes  de  la  Tuberculose,"  Congres  de  la 
Tuberculose,  p.  586. 

*  Gazette  Hebdomadaire,  1887. 
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meanwhile  two  died  of  slow  tubercular  lung  complications. 
Eight  recovered  in  spite  of  large  collections  located  where 
operation  was  practically  impossible,  and  in  nine  cases  the  final 
outcome  could  not  be  learned.  He  injects  into  large  abscesses 
from  60  to  120  grammes  of  a  5  per  cent,  solution  of  iodoform 
in  ether ;  the  injections  to  be  repeated  in  from  three  to  four 
weeks,  and  in  some  cases  the  injection  has  to  be  repeated  a 
third  and  a  fourth  time.  After  the  injections  the  abscess  wall 
becomes  greatly  disturbed  by  the  ether  gas ;  if  the  vitality  of 
the  overlying  skin  is  considerably  impaired,  necrosis  may  take 
place  from  the  pressure.  In  such  cases  the  ether  vapor  is  to 
be  removed  by  inserting  a  small  trocar.  In  a  few  cases  this 
treatment  was  followed  by  suppuration  and  the  formation  of  a 
fistula,  which,  however,  soon  healed.  He  is  of  the  opinion 
that  in  all  of  the  cases  in  which  a  cure  followed,  the  same 
result  could  have  been  obtained  by  incision  and  curetting,  but 
the  latter  treatment  would  have  required  more  time  and  would 
have  left  unsightly  scars.  In  favor  of  the  iodoform  treatment 
he  also  maintains  that  it  is  less  likely  to  be  followed  by  a 
relapse,  and  cites  Trelat,  Guyon,  Bouilly,  Nelaton,  Richelot, 
Quenu,  Peyrot,  and  Bruns  as  entertaining  the  same  opinion. 

Tilanus^  studied  the  antiseptic  and  anti-bacillary  properties  of 
iodoform,  and  concludes  that  it  is  a  useful  remedy  in  the  treat- 
ment of  tuberculosis. 

Villemin^  is  of  the  opinion  that  iodoform  is  deserving  of  the 
confidence  of  the  surgeons.  The  French  surgeons  have  em- 
ployed almost  exclusively  the  ethereal  solutions  of  iodoform 
{5  :  100),  and  we  hear  of  cases  in  which,  as  in  some  of  the  ex- 
periments on  animals,  the  injections  caused  a  violent  local 
inflammation  and  even  gangrene.  The  injection  is  also  painful, 
as  the  temperature  of  the  body  is  sufficiently  high  to  vaporize 
the  ether  in  a  very  short  time  after  its  injection,  which  causes 
painful  and  sometimes  dangerous  tension  in  the  joint  or  abscess. 
It  appears   also   that    iodoform    intoxication  occurs  more   fre- 

1  "  Proprietes  de  I'lodoforme,''  Revue  de  Chirurgie,  Fevrier,  1890. 
*  6tude  e3fp6rimentale  de  Taction  de  quelques  agents  chimiques  sur  le  developpement 
<iu  bacille  de  la  Tuberculose,  1888. 
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quently  when  the  ethereal  solution  is  used  than  when  the  iodo- 
form is  injected  in  the  form  of  an  emulsion  in  glycerin,  or  in 
olive  oil.  A  case  of  death  from  iodoform  intoxication  was 
alluded  to  above,  and  another  occurred  in  the  practice  of  Barvis.' 

The  patient  was  a  soldier,  aged  twenty-four,  the  subject  of  a 
large  cold  abscess  in  the  region  of  the  left  wall  of  the  chest. 
This  was  punctured,  and  after  evacuation  of  its  contents  from  50 
to  60  grammes  of  a  5  per  cent,  ethereal  solution  of  iodoform 
were  injected.  Immediately  after  the  injection  the  patient  went 
into  collapse,  and  it  is  possible  that  some  of  the  solution  was 
injected  into  the  pleural  cavity.  In  explanation  of  the  sudden 
death  it  may  be  suspected  that  a  small  quantity  of  the  ether 
vapor  was  forced  into  the  venous  circulation  and  that  the  col- 
lapse was  caused  by  ether  vapor  embolism ;  Barvis,  however, 
attributes  the  death  in  this  case  to  acute  iodoform  intoxication. 
In  view  of  the  fact  that  ether-iodoform  injections  are  always 
productive  of  pain,  and  not  infrequently  produce  intense  local 
reaction,  that  the  ether  used  may  become  a  source  of  danger, 
and  that  they  are  more  liable  to  give  rise  to  intoxication  than 
when  iodoform-glycerin  emulsion  is  used,  the  latter  preparation 
should  be  employed  exclusively.  In  Germany  the  latter  method 
of  administration  is  used  almost  exclusively. 

Bruns  uses  a  10  per  cent,  mixture  of  iodoform  in  glycerin  or 
olive  oil,  always  taking  the  precaution  to  sterilize  the  mixture. 
Krause  recommends  the  following  mixture: 

R. — Iodoform  subt.  pulveris 50.6 

Mucil.  gummi  arab 2,3. 

Glycerini 83. 

Aq.  destillat q.  s.  ad      500. 

S. — Ten  per  cent,  iodoform  mixture.     (To  this  mixture  he  adds  one  per 
cent,  of  pure  carbolic  acid.) 

Whatever  formula  for  the  solution  is  selected,  not  more  than 
half  a  drachm  of  the  iodoform  should  be  injected  at  the  first 
time,  and  in  children  even  less.  If  this  dose  does  not  produce 
any  unpleasant  symptoms,  it  may  be  increased  the  next  time 

1  "  Du  traitement  des  Abces  froids;  intoxication  iodoformique  mortelle,"  .\rch.  de 
Med.etde  Pharmacie,  1890,  t.  xvi.,  No.  8. 

Am  Surg  20 
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the  operation  is  repeated.  If  used  in  this  manner  the  risk  of 
iodoform  intoxication  appears  to  be  fiil,  or  at  least  very  remote, 
as  not  a  single  instance  was  observed  in  io8  cases  treated  in  the 
Tubingen  clinic  by  Bruns.  The  best  results  with  iodoform 
injections  come  from  the  Halle  and  Tubingen  clinics.  This  is 
undoubtedly  owing  to  the  fact  that  in  these  institutions  this 
treatment  has  been  very  extensively  used,  and  the  large  experi- 
ence thus  gained  has  enabled  the  surgeons  to  make  a  proper 
selection  of  cases  and  apply  the  treatment  in  the  most  efficient 
manner. 

Bruns^  injects  every  two  weeks  a  mixture  composed  of  lo 
parts  of  iodoform,  50  of  glycerin,  and  50  of  distilled  water.  In 
his  first  report  he  states  that  of  54  cases  of  tubercular  abscess 
40  have  recovered  under  this  treatment. 

In  a  later  publication  the  same  author'^  asserts  that  the  anti- 
tubercular  action  of  iodoform  has  been  demonstrated.  In  order, 
however,  for  this  drug  to  exert  its  specific  action,  it  is  necessary 
that  the  whole  interior  surface  of  a  joint  or  tubercular  abscess 
should  be  acted  upon  and  the  action  should  be  uninterrupted  and 
continued  for  a  long  time.  The  curative  effect  often  only  be- 
comes apparent  after  three  or  four  months,  but  from  this  time 
the  abscess  gradually  disappears.  Of  100  cases  of  tubercular 
abscess  treated  in  his  clinic  during  the  last  five  years  80  per 
cent,  were  cured,  and  during  four  years  50  cases  of  joint  tuber- 
culosis were  also  cured.  He  now  uses  a  10  to  20  per  cent, 
mixture  of  iodoform  in  pure  glycerin  or  olive  oil,  prepared 
fresh  and  thoroughly  sterilized  before  each  injection. 

In  the  case  of  fungous  joints  he  makes  the  injection  not  only 
into  the  cavity  of  the  joint,  but  also  into  the  thickened  capsule, 
making  the  puncture  at  different  points  and  injecting  from  2  to 
6  c.cm.  of  the  mixture.  In  tubercular  hydrops  and  tubercular 
abscess  the  fluid  or  softened  contents  are  first  removed,  where- 
upon 10  to  30  c.cm.  of  the  mixture  are  injected. 

1  "Ueber  die  antituberculose  Wirkung  des  Iodoforms,''  Verhandl.  der  Deutschen 
Gesellschalt  f.  Chirurgie,  1877. 

*  "  Ueber  de  Behandlung  tuberculosen  Abscesse  und  Gelenkerkrankungen  mit  lodo- 
forminjectionen,"  Beitr'age  zur  klinischen  Chirurgie,  1890,  vi.  3,  p.  639. 
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Neither  pain  nor  symptoms  of  local  irritation  follow  the  pro- 
cedure, but  the  temperature  usually  shows  a  rise  of  from  one  to 
two  degrees,  which,  however,  disappears  after  a  few  days.  He 
does  not  immobilize  the  injected  jomts.  He  has  never  met  with 
cases  of  iodoform  intoxication  from  the  injections.  Parenchy- 
matous injections  are  to  be  repeated  every  eight  days,  intra- 
articular injections  every  two  to  four  weeks.  Symptoms  of  im- 
provement seldom  appear  before  the  expiration  of  six  to  eight 
weeks,  although  the  pain  diminished  at  an  earlier  date. 

Shrinking  of  the  fungous  capsule  is  the  surest  indication  of 
beginning  improvement.  In  children  suffering  from  tuberculosis 
of  joints  the  functional  result  is  frequently  perfect,  if  the  treat- 
ment is  begun  before  the  disease  has  resulted  in  extensive  de- 
struction of  the  soft  structures  of  the  joint.  In  adults  the  best 
results  often  consist  in  a  useful  but  partially  or  completely 
ankylosed  limb. 

Wendelstadt^  uses  a  mixture  of  iodoform  in  olive  oil  in  the 
proportion  of  5:25.  He  insists  that  the  mixture  should  be 
prepared  fresh  every  time,  as  in  mixtures  kept  for  some  time 
free  iodine  is  generated,  the  presence  of  which  can  be  recog- 
nized by  the  mixture  presenting  a  brownish-red  color. 

As  a  parenchymatous  injection  he  throws  from  2  to  3  c.cm.  of 
this  mixture  into  the  tissues  with  an  ordinary  Pravaz  syringe. 
The  injection  is  repeated  every  eight  days  ;  the  puncture  should 
always  be  made  at  a  different  point,  in  order  to  reach  success- 
ively different  parts  of  the  focus. 

In  several  cases  he  observed  a  rise  in  the  temperature  to 
40°  C.  the  same  day,  but  the  febrile  reaction  always  subsided  in 
a  short  time.  This  method  was  applied  in  109  cases  of  local 
tuberculosis  ;  of  this  number  28  were  later  treated  by  incisions 
and  cvidement.  A  permanent  cure  was  obtained  in  36  cases, 
improved  37,  not  much  benefited  12,  and  24  remained  under 
treatment. 

Andrassy^  gives  the  particulars  of  the  22  cases  of  cold  ab- 

1  "  Zur  Behandlung  der  tuberculosen  Knochen-  und  Gelenkerkrankungen  durch  paren- 
chymatosen  Injectionen  von  lodoformol,"  Centralblatt  f.  Chirurgie,  No.  38,  1889. 

*  "  Beitrage  zur  Behandlung  der  kalten  Abscesse,  insbesondere  mittelst  lodoform- 
injectionen,"  Bruns's  Beitrage  zur  klinischen  Chirurgie,  ii.,  1887. 
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scesses  treated  by  iodoform  injection  that  were  first  reported 
from  the  Tubingen  clinic  by  Bruns.  Of  this  number  20  were 
perfectly  and  permanently  cured.  In  one  case  the  abscess  had 
to  be  opened.  The  largest  dose  of  iodoform  used  was  10 
grammes.  No  symptoms  of  intoxication  were  observed  in  any 
of  these  cases,  but  occasionally  a  considerable  rise  in  tempera- 
ture followed  the  procedure.  In  most  cases  the  operation  had 
to  be  repeated  two  or  three  times  at  intervals  of  two  weeks. 
The  healing  process  was  generally  completed  in  from  one-half 
to  two  and  one-half  months. 

Billroth^  uses  a  10  per  cent,  iodoform-glycerin  emulsion.  The 
tubercular  joint  or  abscess  is  evacuated,  and  from  40  to  50 
grammes  of  the  mixture  are  injected.  The  injection  is  not 
repeated  until  the  urine  no  longer  reacts  to  the  iodine  test. 

During  two  years  Krause*  treated  tubercular  affections  of  the 
following  joints  by  intra-articular  injections  of  iodoform  : 

Knee-joint   .         .         .         ...         .         .         .         .36 

Hip-joint 13 

Tarsal-joint 6 

Wrist-joint 5 

Elbow-joint i 

The  treatment  was  not  completed  in  all  of  these  cases,  but  a 
cure  had  been  effected  in  the  following : 

Knee-joint 15 

Hip-joint      ..........  4 

Tarsal-joint i 

Wrist-joint  . 3 

Three  of  the  cases  that  were  cured  were  sent  to  the  clinic  to 
undergo  an  amputation. 

Although  in  the  cases  where  the  wrist-joint  was  involved  the 
treatment  failed  in  restoring  motion,  it  made  the  fingers  more 
movable  aud  useful.  In  the  hip-joint  cases  recovery  usually 
resulted  in  almost  total  ankylosis. 

1  Ueber  die  Behandlung  kalter  Abscesse  in  tuberculoser  Caries  mit  lodoform- 
emulsion. 

*  "  Ueber  den  heutigen  Standpunkt  in  der  Behandlung  der  tuberculosen  Knochen-  und 
Gelenkkrankheiten,"  Berl.  klin.  Wochenschrift,  No.  49,  1890. 
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This  was  evidently  due  to  the  fact  that  the  severest  cases 
were  subjected  to  this  treatment,  and  much  better  functional 
results  can  be  expected  if  this  treatment  is  commenced  during 
the  early  stages  of  the  disease. 

Improvement  was  noted  in  nearly  all  cases  that  remained 
under  treatment.  The  best  results  were  realized  from  the  treat- 
ment in  tuberculosis  of  the  knee-  and  wrist-joints.  Krause 
recommends,  if  the  canula  of  a  large  trocar  is  not  large  enough 
through  which  the  joint  can  be  completely  emptied  of  its  con- 
tents, that  an  incision  should  be  made  for  this  purpose,  and 
the  wound  sutured  before  the  injection  is  made. 

Of  the  cold  abscesses  which  were  subjected  to  treatment  by 
iodoform  injection,  50  per  cent,  were  cured.  He  believes  that 
intoxication  symptoms  are  not  produced  by  using  emulsion  of 
iodoform,  because  none  of  the  iodoform  is  in  solution,  and  on 
this  account  absorption  is  very  slow.  He  has  injected  the  emul- 
sion which  he  uses  in  doses  varying  from  5  to  80  grammes.  The 
injections  never  caused  much  pain,  but  were  often  followed  by 
a  rise  of  temperature  for  a  short  time.  The  first  symptoms  which 
denote  that  improvement  is  taking  place  are  lessening  of  pain 
and  diminution  of  swelling.  Peri-articular  abscesses  recurred 
several  times  after  they  were  apparently  cured,  and  required 
repetition  of  treatment. 

Trendelenburg  has  treated  135  cases  of  all  grades  of  severity 
by  the  injection  method,  making  one  injection  of  5  grammes 
every  eight  days.  The  most  striking  results  were  obtained  in 
wrist-joint  tuberculosis  in  adults — a  disease  which  usually  gives 
a  bad  prognosis  and  frequently  necessitates  amputation.  In  68 
per  cent,  of  all  cases  the  treatment  had  a  favorable  effect. 

Immediate  and  remote  dangers  attending  iodoform  injections. 
The  dangers  attending  the  treatment  of  tubercular  affections  of 
bones  and  joints  by  iodoform  injections  may  arise  from  iodo- 
form intoxication,  the  action  of  the  menstruum  employed,  sec- 
ondary infection,  and  injury  of  important  parts  by  the  instrument 
used  in  making  the  puncture. 

In  a  case  of  Boeckel's,^  the  patient  died  during  the  operation. 

1   London  Medical  Record,  1889, 
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It  was  found  that  the  abscess  communicated  with  the  subcla- 
vian artery.  In  three  of  Konig's^  cases  the  puncture  of  the 
abscess  was  followed  by  profuse  hemorrhage,  due  to  arterial 
erosion.  The  arteries  involved  were  the  gluteal,  the  deep  fem- 
oral, and  the  external  plantar.  These- had  to  be  ligated.  A 
similar  complication  occurred  in  two  cases  under  the  care  of 
Lindner,^  one  of  fatal  hemorrhage  from  the  femoral,  and  the 
other  from  the  iliac  vein. 

Dollinger^  does  not  approve  of  the  iodoform-ether  injections 
as  advised  by  Verneuil,  as  he  has  found  in  his  experience  that 
in  children  they  did  not  induce  recovery  in  a  single  case.  He 
not  only  regards  them  useless,  but  harmful,  as  the  injection  of 
even  small  doses  produced  deafness,  headache,  and  nausea, 
while  larger  quantities  were  followed  by  loss  of  consciousness, 
impaired  respiration,  and  acute  cystitis.  At  the  moment  of 
injection  some  headache  may  be  felt,  and  there  may  be  an 
evening  rise  of  temperature  of  three  to  four  degrees.  The 
rapid  evaporation  of  the  ether  may  cause  necrosis  of  the  ab- 
scess wall,  and  if,  for  example,  psoas  abscess  from  rapid  over- 
distention  should,  rupture  into  the  peritoneal  cavity,  death 
might  result  from  such  injections  from  septic  peritonitis, 

Trendelenburg  first  used  iodoform-ether,  but  in  a  short  time 
the  injection  produced  gangrene  of  the  overlying  abscess  wall 
in  three  cases,  and  after  that  he  has  used  the  emulsion  exclu- 
sively and  has  not  observed  such  a  result  since.  Gangrene  of 
the  overlying  tissues  and  iodoform  intoxication  have  only  been 
observed  after  iodoform-ether  injections  ;  the  first  is  caused  by 
the  over-distention  resulting  from  vaporization  of  the  ether,  and 
the  latter  is  due  to  rapid  absorption  of  the  iodoform  kept  in 
solution  by  the  ether.  Another  possible  remote  source  of 
danger  attending  the  injection  of  the  ethereal  solution  is  the 
entrance  of  ether  vapor  into  one  of  the  veins,  causing  death  from 
ether-embolism. 

1  Centralblatt  f.  die  gesammte  Therapie,  1887. 
"  Deutsche  med.  Wochenschrift,  1887. 

'  "  Beitrage  zur  Iodoform-ether  Behandlung  der  tuberculosen  Knochenentziindung," 
Centralblatt  f.  Chirurgie,  May  18, 1889. 
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Heusner^  reports  a  case  of  iodoform  intoxication  caused  by  an 
intra-articular  injection  ofo.i  gramme  of  iodoform  in  glycerin. 

Bramann  observed  quite  grave  symptoms  of  intoxication 
after  an  injection  containing  0.2  gramme  of  iodoform.  The 
patient  was  a  boy.  Later  the  injection  of  the  same  amount 
produced  no  untoward  symptoms. 

The  dangers  just  enumerated  do  not  belong  to  injections  of 
iodoform  held  in  suspension  in  glycerin  or  olive  oil.  Acci- 
dental infection,  which  has  occasionally  occurred  during  or 
after  the  injection,  is,  of  course,  caused  by  a  faulty  antisepsis, 
and  has  happened  from  the  use  of  iodoform  by  parenchymatous 
and  intra-articular  injections  irrespective  of  the  menstruum  used. 
If  such  an  accident  takes  place,  it  will  become  necessary  to 
make  a  puncture  with  a  large  trocar,  to  evacuate  the  pus 
through  the  canula,  and  resort  at  once  to  irrigation  with  a  three 
per  cent,  solution  of  boric  acid ;  or  treatment  by  incision  and 
drainage  may  be  required.  Dangerous  hemorrhage  is  occasion- 
ally encountered  in  treating  tubercular  abscesses  by  incision 
and  scraping  when  a  vessel  of  considerable  size  has  become 
eroded,  and  the  possible  occurrence  of  this  accident  does  not 
militate  against  the  treatment  by  iodoform  injections. 

Action  of  iodoform  on  tubercular  tissue.  If  iodoform  in  the 
form  of  an  emulsion  is  injected  into  an  empty  tubercular  joint 
or  abscess,  and  an  effort  made  to  diffuse  it  over  the  whole  inte- 
rior surface  by  passive  motion,  pressure  and  rubbing,  the  fine 
particles  of  iodoform  will  soon  be  equally  distributed  over  the 
entire  surface,  clinging  to  the  granulations,  fibrinous  masses,  or 
the  cheesy  material  lining  the  cavity.  The  iodoform  produces 
no  violent  irritation  ;  its  action  on  the  tissues  is  mildly  stimulat- 
ing. The  re-accumulation  of  fluid  in  the  joint  or  tubercular  pus 
in  the  abscess  is  slow,  and  if  the  procedure  is  repeated  after 
eight  days  to  two  weeks  the  fluid  withdrawn  will  contain  par- 
ticles of  iodoform,  showing  that  the  absorption  of  this  substance, 
when  not  applied  in  solution,  is  very  slow.  At  the  same  time 
the  fluid  will  have  changed  its  character  somewhat,  containing 

1  Berl.  klin.  Wochenschrift,  October  5,  1891. 
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elements  the  presence  of  which  indicates  that  remnants  of  dead 
tissue-products  of  coagulation  necrosis  are  being  thrown  off  and 
that  a  reparative  process  has  been  initiated.  The  first  effect  of 
the  iodoform  on  the  tissues  lining  the  joint  or  cavity  is  to  bring 
about  rapid  disintegration  of  the  tubercular  product,  which  then 
is  displaced  by  a  layer  of  active  and  very  vascular  granulations. 
Bruns  and  Nauwerk^  incised  tubercular  abscesses  treated  by 
iodoform  injections  at  different  intervals  after  the  injection,  and 
extirpated  pieces  of  the  abscess  wall  for  microscopical  examina- 
tion. A  few  weeks  after  injection  they  found  that  the  tubercle 
bacilli  had  disappeared,  the  miliary  tubercles  being  softened  by  in- 
filtration with  round  cells  and  oedematous  infiltration  of  a  serous 
fluid  ;  further  on,  the  tubercles  disappeared  by  fatty  degeneration 
of  the  cells  and  liquefaction  of  the  cellular  detritus.  Hand-in- 
hand  with  the  degeneration  and  liquefaction  of  the  tubercular 
product  could  be  witnessed  in  the  adjacent  tissues  a  process  of 
repair  in  the  shape  of  a  wall  of  granulation  tissue  which  formed 
a  line  of  demarcation  between  the  healthy  and  diseased  tissue, 
which  consumed  in  part  the  dead  sterile  tubercular  tissue  and 
detached  the  balance.  As  soon  as  the  dead  tissue  was  dis- 
posed of  by  absorption  the  granulations  began  to  cicatrize  and 
were  gradually  converted  into  connective  tissue,  and  with  this 
change  the  process  of  the  healing  was  completed.  Krause 
made  similar  examinations  and  corroborates  the  observations 
made  by  Bruns  and  Nauwerk.  That  the  curative  effect  of  iodo- 
form in  the  treatment  of  tubercular  joints  and  abscesses  is  not 
owing  to  the  mere  puncture  and  evacuation,  but  is  brought 
about  by  the  specific  action  of  iodoform  on  the  tubercular  pro- 
ducts, there  can  be  no  doubt,  as  tapping  for  these  conditions  was 
employed  long  before  iodoform  was  used  in  surgery,  but  this 
procedure  seldom  yielded  more  than  temporary  relief  Stockma 
treated  five  tubercular  abscesses  by  tapping  alone,  but  always 
with  negative  results.  If  he  injected  the  contents  of  tubercular 
abscesses,  treated  by  different  methods,  into  the  anterior  cham- 
ber of  the  eye  in  rabbits,  the  result  was  always  positive,  except 

1   "  Ueber  die  antituberculose  Wirkung  des  Iodoforms — klinische  und  histologische 
Untersuchungen/'  Beitrage  zur  klinischen  Chirurgie,  iii.,  Tubingen,  1887. 
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in  the  case  of  abscesses  treated  by  iodoform  injections,  in  which 
a  sufficient  time  had  elapsed  for  the  iodoform  to  exert  its  specific 
anti-bacillary  effect.  Iodoform  exercises  a  double  therapeutic 
action  on  tubercular  tissue  when  used  by  parenchymatous  or 
intra-articular  injections;  it  destroys  the  bacillus  of  tuberculosis 
and  aids  the  removal  of  the  dead  sterile  tissue,  and  favors  the 
subsequent  reparative  process  by  its  stimulating  action  on  the 
surrounding  healthy  tissue — properties  not  possessed  to  the 
same  degree  by  any  other,  as  yet  known,  substance. 

Indications.  The  curative  power  of  iodoform  injections  has 
so  far  been  most  manifest  in  the  treatment  of  heretofore  most 
hopeless  cases  of  surgical  tuberculosis — tubercular  abscess  in 
connection  with  an  inaccessible  osseous  focus.  One  of  the 
most  brilliant  achievements  of  modern  surgery  is  the  successful 
treatment  of  tubercular  abscesses  developing  in  the  course 
of  tubercular  spondylitis  by  iodoform  injections.  Statistics 
show  that  more  than  50  per  cent,  of  such  cases  are  amenable  to 
this  method  of  treatment.  In  the  successful  cases  not  only  the 
abscess  but  the  primary  bone  lesion  is  also  cured. 

One  of  the  most  striking  illustrations  of  the  efficiency  of  iodo- 
form treatment  in  these  grave  cases  recently  came  under  my 
observation.  The  patient  was  a  delicate  girl,  aged  eight,  who 
had  suffered  from  a  tubercular  spondylitis  at  the  junction  of  the 
last  dorsal  with  the  first  lumbar  vertebra  for  six  months.  Slight 
angular  posterior  curvature.  Within  two  months  an  enormous 
abscess  developed  in  the  right  lumbar  and  iliac  regions.  Below* 
the  abscess  extended  as  far  as  Poupart's  ligament ;  above,  to  the 
last  rib.  The  abscess  was  very  prominent  in  the  lumbar  and 
inguinal  regions.  The  child  had  a  temperature  of  104°  F.  every 
evening.  The  abscess  was  punctured  under  strict  antiseptic 
precautions  in  the  lumbar  region,  and  nearly  two  quarts  of 
tubercular  pus  evacuated.  The  abscess  cavity  was  irrigated 
with  a  3  per  cent,  boric  acid  solution  until  the  fluid  returned 
perfectly  clear,  and  two  ounces  of  a  10  per  cent,  mixture  of 
iodoform  in  glycerin  injected.  The  puncture  was  sealed  with 
a  pledget  of  antiseptic  cotton  and  iodoform  collodium. 

The  first  injection  had  no  effect  in  reducing  the  temperature. 
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At  the  end  of  a  week  it  was  repeated,  and  about  half  as  much 
tubercular  pus  removed.  The  temperature  in  a  few  days  after 
the  second  injection  was  normal.  The  third  and  last  injection 
was  made  four  weeks  after  the  first.  At  this  time  only  about 
six  ounces  of  a  viscid  fluid  were  removed.  The  child  improved 
in  general  health,  and  after  this  time  no  re-accumulation  of  fluid 
occurred.  At  the  present  time,  six  months  after  treatment  was 
commenced,  the  child  is  wearing  a  plaster-of-Paris  corset,  and 
appears  to  be  in  perfect  health. 

No  one  who  is  familiar  with  the  efficacy  of  iodoform  injec- 
tions in  the  treatment  of  tubercular  abscesses  would  or  should 
neglect  to  resort  to  it  when  called  upon  to  treat  tubercular  ab- 
scess in  communication  with  an  inaccessible  primary  tubercular 
focus.  This  applies  with  special  force  to  abscesses  developing 
in  connection  with  tuberculosis  of  the  vertebrae  and  some  of  the 
pelvic  bones. 

This  treatment  is  again  applicable  and  has  yielded  excellent 
results  in  tuberculosis  of  the  knee  and  other  readily  accessible 
joints,  with  or  without  the  formation  of  para-articular  abscesses. 

The  treatment  is  most  useful  if  the  joint  is  distended  with 
fluid,  as,  under  such  circumstances,  after  the  removal  of  the 
fluid,  the  iodoform  can  be  brought  in  contact  with  the  entire 
surface  of  the  cavity.  This  is  often  impossible  if  portions  of 
the  joint  have  been  shut  out  by  intra-articular  adhesions.  Irri- 
gation of  the  joint  should  never  be  omitted  if  it  contains  pus. 
flakes  of  lymph,  or  detached  broken-down  fragments  of  tuber- 
cular tissue,  and  it  is  in  such  cases  that  the  canula  of  even  a 
large  trocar  is  often  not  of  sufficient  size  to  evacuate  the  joint 
or  abscess  properly,  and  that  the  puncture  has  to  be  followed 
by  an  incision  large  enough  to  meet  the  requirements. 

If  the  joint  contains  no  fluid  it  is  difficult  and  usually  impos- 
sible to  reach*  all  of  the  infected  tissues  by  an  intra-articular 
injection,  and  it  is  in  such  cases  that  it  must  be  combined  with 
parenchymatous  injections,  and  the  site  of  puncture  changed  at 
each  operation.  As  no  fluid  is  to  be  removed,  and  no  irrigation 
to  be  made  under  such  circumstances,  the  necessary  amount  of 
iodoform  emulsion  is  thrown  into  the  joint  and  into  the  thick- 
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ened  fungous  capsule  with  an  ordinary  Pravaz  syringe,  supplied 
with  a  large  needle.  The  puncture  is  made  at  different  points 
every  time  the  procedure  is  repeated.  It  cannot  be  expected 
that  a  cure  can  be  effected  by  this  method  of  treatment  if  the 
primary  focus  contains  large  masses  of  cheesy  material,  or  a 
sequestrum  of  considerable  size.  But  even  in  such  cases,  if 
the  injections  are  made  with  the  requisite  degree  of  care,  the 
treatment  is  harmless  and  results  in  great  benefit  in  preparing 
the  parts  for  subsequent  surgical  treatment  by  operation. 

Points  to  be  remembered  in  makittg  intra-articular  and  parenchy- 
matous injections.  The  strictest  antiseptic  precautions  must  be 
practised  in  making  the  injections,  as  neglect  in  this  direction 
would  not  only  interfere  with  an  ideal  result  of  the  treatment,  but 
would  expose  the  part  and  the  patient  to  the  risks  and  dangers 
incident  to  a  suppurative  inflammation,  with  all  its  immediate 
and  remote  consequences.  The  surface  where  the  puncture  is 
to  be  made  should  be  shaved  and  thoroughly  scrubbed  with  hot 
water  and  potash  soap,  and  carefully  disinfected  by  washing 
with  an  antiseptic  solution,  and,  lastly,  with  pure  alcohol.  The 
trocar  should  be  sterilized  by  boiling  or  passing  it  slowly 
through  the  flame  of  an  alcohol  lamp.  The  emulsion  must  be 
prepared  fresh  and  sterilized.  If  a  syringe  is  used  for  making 
the  injection,  it  should  be  one  with  an  asbestos  disc  for  the 
piston  and  kept  in  an  aseptic  condition.  Ifa  rubber  bulb  and 
rubber  tubing  is  employed,  these  must  be  sterilized.  The  point 
where  the  puncture  should  be  made  in  operating  on  the  differ- 
ent large  joints  has  already  been  described.  The  cardinal  rule 
in  all  operations  should  be  to  select  the  shortest  route  from  the 
surface  into  the  different  joints,  and  at  a  point  where  no  impor- 
tant structures  will  come  into  the  line  of  the  proposed  puncture. 
In  injecting  a  tubercular  abscess  the  puncture  should  not  be 
made  where  the  abscess  wall  is  thinnest,  but  some  distance  from 
the  most  prominent  point  of  the  swelling,  so  that  the  puncture 
will  be  made  through  healthy  skin,  and  not  through  tissues 
reduced  in  vitality  from  the  long-continued  pressure  from  be- 
neath.    Before  the  puncture  is  made  the  skin  is  drawn  to  one 
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side,  so  that  after  the  removal  of  the  canula  the  puncture  in  the 
deep  tissues  may  be  subcutaneous. 

The  ethereal  solution  of  iodoform  should  never  be  employed, 
as  its  use  is  attended  by  greater  immediate  and  remote  risks 
than  if  the  iodoform  is  used  in  suspension  in  a  non-volatile 
menstruum. 

The  best  method  of  using  the  iodoform  is  a  10  per  cent,  mix- 
ture in  glycerin  or  olive  oil.  The  quantity  of  the  mixture  to  be 
injected  must  vary  somewhat  according  to  the  age  of  the  patient 
and  the  size  of  the  tubercular  focus.  From  three  drachms  to  an 
ounce  is  the  average  dose.  In  injecting  a  tubercular  joint  which 
contains  fluid  or  a  tubercular  abscess,  irrigation  with  a  three  per 
cent,  solution  of  boric  acid  should  be  employed  until  the  fluid 
returns  perfectly  clear  before  the  iodoform  injection  is  made. 
If  the  joint  or  abscess  cavity  contains  broken-down  tubercular 
products  which  cannot  be  removed  through  a  large  canula,  the 
joint  or  abscess  should  be  freely  incised,  the  interior  sc;-aped 
and  rubbed  out  with  iodoform  gauze,  wound  sutured,  and  then 
the  injection  made — a  plan  of  treatment  practised  with  great 
success  by  Billroth. 

In  making  parenchymatous  injections  the  needle  should  be 
inserted  in  different  directions  without  removing  it  completely, 
and  the  injection  made  at  as  many  points  as  possible  in  order 
to  saturate  as  large  a  territory  as  possible  of  the  infected  tis- 
sues. If  the  procedure  is  to  be  repeated  the  puncture  is  made 
some  distance  from  the  first,  so  as  to  medicate  a  new  area  of 
tubercular  tissue. 

After  the  canula  is  withdrawn,  the  puncture  in  the  skin 
should  be  carefully  sealed  with  a  pledget  of  aseptic  cotton  and 
iodoform  collodium.  Mechanical  diffusion  of  the  injected  ma- 
terial should  be  secured  after  the  injection  by  kneading,  com- 
pressing and  rubbing  the  parts,  and  by  making  passive  motion. 
The  injection  is  not  to  be  repeated  oftener  than  every  eight 
days  to  two  weeks,  and  the  treatment  continued  until  the  tu- 
bercular material  has  been  removed  and  healing  by  cicatriza- 
tion is  in  progress. 

In  the  treatment  of  tubercular  joints  by  iodoform  injections, 
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immobilization  is  only  necessary  if  active  motion  of  the  joint 
is  productive  of  great  pain.  In  tubercular  spondylitis  with  ab- 
scess, the  iodoform  treatment  should  be  combined  with  the 
necessary  orthopaedic  treatment.  In  tuberculosis  of  bones  and 
joints  with  a  large  caseous  mass  or  a  sequestrum  of  considerable 
size  at  the  primary  focus,  the  iodoform  treatment  cannot  take 
the  place  of  mechanical  removal  of  the  infected  and  dead  tissue, 
but  is  often  of  great  value  as  a  prelimiuar}^  measure  to  prepare 
the  way  for  a  radical  operation. 

Cases  of  tuberculosis  of  bones  and  joints  recently  treated  by  iodo- 
form injections  in  the  surgical  clinic  of  Rush  Medical  College. 
The  most  brilliant  result  of  treatment  by  iodoform  injections 
that  came  under  my  own  personal  observation  was  the  case  of 
tubercular  spondylitis  reported  above.  The  local  and  general 
improvement  was  manifest  after  the  second  injection,  and  com- 
plete cure,  not  only  of  the  enormous  abscess,  but  also  of  the 
primary  bone  lesion,  was  realized  in  less  than  three  months. 

The  cases  reported  below  were  treated  in  the  clinic  of  Rush 
Medical  College  since  April,  1891,  In  some  of  the  cases  the 
ultimate  result  of  the  treatment  could  not  be  ascertained,  as  the 
patients  failed  to  report.  A  10  per  cent,  emulsion  of  iodoform 
in  glycerin  was  the  preparation  used  exclusively.  The  intra- 
articular injections  were  made  with  a  two-ounce  glass  syringe, 
which  was  connected  with  the  canula  after  withdrawal  of  fluid, 
or,  in  case  the  joint  was  irrigated  with  a  solution  of  boric 
acid  after  completion  of  this  procedure,  by  a  piece  of  aseptic 
rubber  tubing  which  was  tied  firmly  over  the  distal  end  of  the 
canula  and  the  nozzle  of  the  syringe.  Special  care  was  exer- 
cised to  prevent  the  entrance  of  air  into  the  joint.  As  a  rule, 
the  patients  were  permitted  to  use  the  limb  moderately  during 
the  entire  treatment.  Au  exception  to  this  rule  was  made  in 
the  cases  of  tuberculosis  of  the  hip-joint  and  in  affections  of 
the  knee-joint  when  the  joint  was  much  contracted. 

In  no  case  was  the  injection  followed  by  suppuration,  intoxi- 
cation, or  any  other  immediate  or  remote  untoward  symptoms. 
As  a  rule,  the  pain  following  the  injection  was  slight  and  of 
short  duration.     The  injection  was  always  followed  by  some 
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swelling,  which  reached  its  maximum  about  the  second  day. 
Improvement  of  the  joint  lesion  was  always  announced  by  a 
change  in  the  character  of  the  effusion  in  the  cases  in  which 
this  condition  of  the  joint  existed.  If  the  joint  or  abscess  con- 
tained tubercular  pus,  the  first  change  noticed  was  gradual  dis- 
appearance of  the  solid  portion  of  the  fluid,  such  as  shreds  of 
lymph  and  fragments  of  tubercular  tissue;  at  the  same  time  the 
fluid  became  more  viscid,  bearing  a  strong  resemblance  to  thin 
mucus.  As  soon  as  this  stage  was  reached  the  effusion  disap- 
peared speedily  and  permanently,  with  contemporaneous  im- 
provement of  all  the  remaining  symptoms. 

Case  I. — Laboring  man,  aged  twenty-seven ;  has  inherited  a  rheu- 
matic tendency  ;  presented  himself  for  the  first  time  in  the  clinic 
April  23,  1891  ;  general  health  unimpaired  ;  no  signs  or  symptoms  of 
pulmonary  tuberculosis.  Nine  months  ago  he  experienced  pain  on 
the  inner  side  of  the  right  knee-joint.  This  pain  was  not  constant, 
but  was  always  aggravated  by  active  exercise.  Five  months  later  the 
joint  became  swollen.  When  first  examined,  the  joint  was  uniformly 
swollen  ;  movements  of  limb  unimpaired  ;  upper  recess  of  synovial 
sac  quite  prominent,  fluctuation  distinct ;  no  tender  points  over  con- 
dyles of  femur  or  head  of  tibia.  Primary  synovial  tuberculosis  with 
hydrops  was  the  diagnosis  made  at  the  time. 

The  joint  was  punctured  with  a  medium-sized  trocar,  and  about  four 
ounces  of  a  turbid  synovial  fluid,  in  which  small  flakes  of  lymph  were 
suspended,  were  removed.  The  tapping  was  followed  by  irrigation  of 
the  joint  with  three  per  cent,  solution  of  boric  acid  until  the  fluid  in- 
jected returned  perfectly  clear.  One  ounce  of  iodoform  emulsion  was 
injected.  The  patient  was  advised  to  use  the  limb  moderately.  Dur- 
ing five  weeks  the  same  procedure  was  repeated  three  times,  and  at 
each  successive  tapping  the  fluid  removed  was  less  in  quantity  and 
more  viscid.  When  the  patient  was  seen  again  after  the  fourth  injec- 
tion the  joint  presented  a  normal  appearance — no  eff"usion,  and  thick- 
ening of  capsule  nearly  disappeared  ;  motion  of  joint  nearly  normal. 
As  the  patient  has  not  reported  since  that  time,  it  is  fair  to  assume 
that  he  has  completely  recovered. 

Case  II. — Boy,  aged  eight,  with  good  family  history,  entered  the 
Presbyterian  Hospital  October  25,  1890,  suff"ering  with  hip  disease. 
The  disease  commenced  soon  after  an   injury  which  he  received  in 
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April,  1889.  Rest  in  bed  and  extension  by  weight-and-pulley  was 
the  treatment  employed.  Under  this  treatment  the  pain  subsided, 
but  the  swelling  and  tenderness  remained  stationary.  During  the 
morrth  of  May  three  injections,  from  two  drachms  to  half  an  ounce 
of  the  emulsion  each  time,  were  made  into  the  joint.  As  it  was  almost 
certain  that  the  head  and  neck  of  the  femur  were  the  primary  seat  of 
the  inflammation  in  this  case,  I  made  it  a  point  to  penetrate  the  neck 
of  the  femur  deeply  with  the  small  trocar,  in  order  to  attack  existing 
osseous  foci  by  the  same  treatment.  The  emulsion  was  first  thrown 
into  the  substance  of  the  bone,  and  later,  after  withdrawing  the  canula 
as  far  as  the  surface  of  the  bone,  into  the  joint. 

Several  days  after  the  last  injection  the  pain  became  suddenly  aggra- 
vated, and  the  limb  shortened  in  spite  of  the  fact  that  extension  was 
kept  up  uninterruptedly ;  at  the  same  time  the  limb  was  rotated  inward. 
It  was  now  decided  to  resect  the  joint.  The  operation  was  performed 
June  7th.  The  great  trochanter,  with  the  muscles  attached  to  it,  was 
cut  away  from  the  shaft  at  the  base  of  the  neck  of  the  femur  with  a 
chisel,  and,  after  the  resection  of  the  joint,  was  replaced  and  fastened 
to  the  shaft  with  two  catgut  sutures.  Inspection  of  the  joint  now 
explained  the  symptoms  which  had  developed  recently  so  suddenly. 

The  head  of  the  femur,  partially  destroyed,  had  slipped  out  of  the 
acetabulum  and  was  resting  upon  its  upper  brim.  A  number  of  foci 
were  found  in  the  neck  of  the  femur  in  close  proximity  to  the  head ; 
the  joint  was  filled  with  granulations.  No  signs  of  caseation.  The 
granulations  were  firm  and  of  a  bright-red  color,  and  I  have  no  doubt 
had  this  accident  not  occurred  the  parenchymatous  and  intra-articular 
injections  would  have  resulted  finally  in  a  cure.  The  neck  of  the 
femur  was  divided  at  its  junction  with  the  shaft  with  a  broad  chisel, 
and  removed  with  the  head.  The  capsule  was  extirpated,  and  the 
granulations  lining  the  acetabulum  scooped  out  with  a  sharp  spoon. 
Extension  in  abducted  position  was  continued  for  several  weeks. 
Primary  healing  of  the  wound  and  only  very  slight  shortening,  with 
leg  in  excellent  position. 

Case  III.— Farmer,  aged  fifty-three,  with  a  family  history  of  tuber- 
culosis, came  to  the  clinic  to  be  treated  for  tuberculosis  of  the  wrist- 
joint  of  three  years'  standing.  General  health  fair ;  muscles  of  arm 
atrophied ;  hand  slightly  flexed ;  arm  in  position  half-way  between 
pronation  and  supination.  Swelling  extended  over  the  entire  wrist- 
joint,  and  presented  all  the  characteristic  clinical  features  of  tubercu- 
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losis  of  this  joint.  During  the  course  of  five  weeks  he  received  three 
iodoform  injections,  the  quantity  of  emulsion  used  each  time  being 
sufficient  to  distend  the  joint  fully.  After  the  second  injection  the 
swelling  and  pain  began  to  subside,  and  four  weeks  later  the  joint 
was  practically  cured.  The  injections  were  always  made  below  the 
styloid  process  of  the  ulna  or  radius,  from  which  point  the  trocar  was 
made  to  traverse  the  entire  joint  from  side  to  side  ;  the  injection  was 
made  slowly  and  at  different  points,  as  the  canula  was  withdrawn. 

Case  IV. — Girl,  aged  four,  with  good  family  history,  was  brought 
to  the  clinic,  June  25th,  suffering  from  typical  tuberculosis  of  the  right 
knee-joint.  The  disease  commenced  five  weeks  ago  with  pain  and 
lameness.  No  evidences  of  tuberculosis  in  any  other  organ  ;  general 
health  fair ;  knee-joint  slightly  flexed,  but  only  moderately  swollen  ; 
no  effusion  in  joint ;  capsule  thickened,  and  upper  recess  of  synovial 
sac  evidently  the  seat  of  fungous  granulations.  Tenderness  over  the 
internal  condyle  of  the  femur  suggested  an  osseous  origin  of  the  intra- 
articular inflammation.  The  knee-joint  was  punctured,  but  no  fluid 
escaped.  In  order  to  ascertain  whether  the  whole  knee-joint  could  be 
medicated  by  intra-articular  injection,  boric  acid  solution  was  forced 
into  it  from  a  fountain  syringe  until  the  whole  joint  was  fully  dis- 
tended ;  it  held  about  two  ounces.  Half  an  ounce  of  iodoform  emul- 
sion was  then  injected.  The  joint  became  more  swollen,  painful,  and 
tender  after  the  first  injection.  The  same  quantity  was  injected  July 
nth,  August  4th,  and  September  ist. 

At  the  present  time  the  position  of  the  limb  is  normal,  motion  of 
joint  fair,  thickening  of  capsule  greatly  diminished,  and  tenderness 
over  condyle  less. 

Case  V. — Girl,  aged  seven,  was  admitted  into  the  Presbyterian 
Hospital  March  24,  1891,  with  well-marked  advanced  tubercular  dis- 
ease of  hip-joint,  of  two  years'  duration.  The  little  patient  is  anaemic 
and  emaciated.  Treatment  by  extension  and  parenchymatous  and 
intra-articular  injections  of  iodoform.  March  24th,  April  28th,  and 
May  28th,  half  an  ounce  of  iodoform  emulsion  was  injected  into  the 
neck  of  the  femur  and  hip-joint.  At  first  the  patient  appeared  to  im- 
prove, but  later  her  general  condition  became  gradually  worse,  and 
an  abscess  formed.  Resection  of  the  hip-joint  was  made  July  i6th. 
September  9th  the  wound  was  nearly  healed,  and  the  general  condition 
much  improved.  The  resected  specimen  contained  a  number  of  case- 
ous foci,  which  at  least  in  part  would  explain  the  failure  of  the  iodo- 
form treatment. 
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Case  VI. — Girl,  aged  seven,  child  of  healthy  parents;  has  been 
suffering  for  two  months  from  chronic  inflammation  of  the  knee- 
joint.  Swelling  has  only  recently  appeared  ;  limb  is  flexed  at  an  angle 
of  140  degrees^'^ain  aggravated  on  motion  of  the  joint;  no  fluctua- 
tion ;  tenderness  over  condyles  of  femur. 

Diagnosis:  Dry  fungous  synovitis,  with  osseous  foci  in  condyles  of 
femur.  Half  an  ounce  of  iodoform  emulsion  was  injected  into  the 
joint  and  the  thickened  capsule  at  six  different  times  from  March  i8th 
to  July  28th. 

August  13th  the  joint  was  carefully  examined,  and  the  appearances 
were  such  as  to  warrant  the  assumption  that  the  joint  lesion  was  cured. 
Pain  and  tenderness  on  moving  the  joint,  as  well  as  in  the  femur,  had 
disappeared.  The  limb  was  now  easily  straightened,  while  the  patient 
was  under  the  influence  of  an  anaesthetic,  and  immobilized  in  a 
plaster-of- Paris  dressing. 

September  nth,  splint  removed;  position  of  limb  satisfactory; 
further  treatment,  consisting  of  massage,  passive  motion,  directed. 
Patient  can  walk  without  the  aid  of  mechanical  support.  Pain,  ten- 
derness, and  swelling  have  disappeared  completely. 

Case  VII. — Laborer,  aged  nineteen ;  good  family  history.  Two 
years  ago  had  an  attack  of  peritonitis,  which  was  followed  by  pain 
and  swelling  of  one  of  the  wrist-joints.  An  abscess  formed  and  was 
opened  four  months  after  commencement  of  joint  affection.  An 
operation  was  made  a  year  ago.  When  patient  was  presented  for  the 
first  time  in  the  clinic  the  wrist-joint  was  very  much  swollen,  and  skin 
over  it  for  some  distance  oedematous.  Hand  flexed  and  forearm 
pronated.  Fistulous  openings  led  to  carious  bone ;  lower  end  of 
radius  and  ulna  enveloped ;  suppuration  slight ;  general  health  ma- 
terially impaired.  Evidement  of  joint ;  wound  packed  with  iodoform 
gauze,  and  forearm  as  far  as  base  of  fingers  supported  by  a  well- 
padded  anterior  splint.  The  sinuses  were  injected  with  iodoform 
emulsion  twice  a  week  for  two  months.  At  this  time  the  wound  was 
healed  completely,  and  the  patient  has  secured  good  use  of  hand, 
being  able  to  perform  manual  labor. 

Case  VIII. — Laborer,  aged  twenty;  family  history  good.  For  a 
number  of  weeks  patient  has  experienced  pain  in  left  knee-joint,  which 
was  followed  by  swelling  four  weeks  ago,  since  which  time  he  has  not 
been  able  to  follow  his  occupation.  At  the  time  treatment  was  com- 
menced, August  nth,  the  knee-joint  was  distended  with  fluid,  patella 
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raised  at  least  half  an  inch  from  anterior  surface  of  condyles,  upper 
recess  of  joint  very  prominent,  and  conspicuous  bulging  on  each  side 
of  patella.  Diagnosis :  Primary  synovial  tuberculosis  with  hydrops 
of  joint.  General  health  not  much  impaired.  Joint  was  tapped,  and 
ten  ounces  of  turbid  synovial  fluid,  mixed  with  shreds  of  lymph, 
removed.  The  joint  was  washed  out  repeatedly  with  a  2  per  cent, 
solution  of  boric  acid,  until  the  fluid  returned  perfectly  clear, 
when,  by  compression,  the  joint  was  completely  emptied  and  an  ounce 
of  iodoform  emulsion  was  injected.  Next  day  the  joint  was  swollen 
as  much  as  before  the  tapping.  The  patient  returned  August  25th, 
and  stated  that  the  treatment  had  proved  beneficial  to  him.  The 
joint  was  again  tapped,  but  only  half  the  quantity  of  fluid  removed 
as  the  first  time.  The  fluid  removed  contained  no  shreds,  and  was 
clearer  and  more  viscid  than  at  the  first  tapping.  The  second  injection 
produced  less  swelling  and  pain  than  the  first.  Two  weeks  later  the 
swelling  had  completely  disappeared,  thickening  of  capsule  less,  and 
the  patient  has  since  recovered  almost  perfect  use  of  limb. 

Case  IX. — Brakeman,  aged  twenty-two,  was  admitted  into  Presby- 
terian Hospital,  April  15,  1891  ;  tuberculosis  not  hereditary  in  his 
family.  About  five  years  ago  patient  experienced  a  sudden  pain  in 
left  knee,  which  was  followed  very  soon  by  swelling  and  local  heat. 
Since  that  time  the  knee  has  been  injured  on  three  difl"erent  occasions, 
and  each  accident  was  always  followed  by  aggravation  of  symptoms. 
About  eighteen  months  ago  the  pain  diminished,  but  patient  was 
unable  to  walk  without  the  aid  of  crutches.  The  patient  is  anaemic 
and  considerably  emaciated  ;  knee-joint  swollen  and  flexed  ;  no  effu- 
sion in  joint,  but  capsule  thickened  throughout ;  circumscribed  point 
of  tenderness  over  inner  tuberosity  of  tibia.  Careful  search  reveals 
absence  of  tuberculosis  in  other  organs.  Diagnosis :  Tubercular 
osteo-arthritis  with  a  probable  focus  in  the  inner  tuberosity  of  tibia. 
Two  iodoform  injections  were  made  two  weeks  apart,  but  as  no  im- 
provement followed,  typical  resection  of  knee-joint  with  preservation 
of  patella  was  made  May  3,  1891.  The  whole  synovial  membrane 
was  found  converted  into  a  granulation  mass,  and  capsule  of  joint 
much  thickened.  The  base  of  two  triangular  sequestra  in  the  head 
of  the  tibia  projected  into  the  joint.  The  articular  surface  of  the  two 
fragments  of  necrosed  bone  was  much  worn,  and  presented  a  polished 
surface.  Primary  union  of  wound  and  bony  consolidation  of  resected 
ends  in  six  weeks.     The   inefficacy  of  iodoform   treatment  was  ex- 
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plained  by  the  pathological  conditions  revealed  at  the  operation. 
Secondary  tubercular  synovitis  following  extensive  necrosis  from 
occlusion  of  an  artery  by  a  tubercular  thrombus  or  embolus  is  not 
amenable  ta^his  kind  of  treatment.  If  in  such  cases  this  treatment 
is  not  followed  by  improvement  after  the  second  or  third  injection, 
resection  is  indicated  and  the  operation  should  not  be  postponed. 

It  is  my  opinion  that  even  in  such  cases  the  preliminary  treatment 
by  iodoform  injections  is  of  great  value,  as  it  brings  the  intra-articular 
structures  in  better  condition  for  successful  operative  treatment.  I 
regard  intraarticular  and  parenchymatous  injections  of  iodoform  as 
the  best  preparatory  treatment  for  the  resection  of  tubercular  joints  in 
which  this  treatment  does  not  meet  the  pathological  indications. 

Case  X. — Boy,  aged  seventeen,  with  a  tubercular  family  history, 
applied  for  treatment  in  the  College  clinic.  June  18,  1891.    When  two 
years  old,  symptoms  of  tubercular  spondylitis  in  the  dorsal  region 
first  developed.     In  spite  of  the  usual  treatment  made  use  of  for  this 
affection   an  extensive    posterior   curvature   formed.      The   patient, 
although  seventeen   years  of  age,  is  not  taller  than  a  boy  of  seven  or 
eight  years.     About  six  months  ago  a  swelling  was  detected  in  the  left 
iliac  region   which  rapidly  increased  in  size.     The  patient   is  very 
anaemic  and  greatly  emaciated.     The  curve  involves  at  least  eight  or 
nine  of  the  upper  dorsal  vertebrae.     A  fluctuating  swelling  reaching 
from  Poupart's  ligament  to  the  costal  arch,  and  extending  to  near 
the  median  line,  was  found  on  the  left  side.     Diagnosis :  Tubercular 
spondylitis  of  upper  dorsal  vertebrae,  which  has  resulted  in  the  forma- 
tion  of  an   immense  lumbar  abscess,  which,  in  all  probability,  still 
communicates   with   the  primary  osseous   lesion.      The   abscess  was 
tapped  in  the  lumbar  region  immediately  below  the  last  rib,  and  six 
pints  of  characteristic  tubercular  pus  were  evacuated.     The  abscess 
was  washed  out  repeatedly  with  a  solution  of  boric   acid   until  the 
fluid  returned   perfectly  clear,    after  which   an   ounce   of  iodoform 
emulsion  was  injected. 

Between  June  18th  and  August  5th,  tapping,  irrigation,  and  injection 
was  repeated  four  times.  At  each  tapping  the  quantity  of  fluid  re- 
moved was  less,  so  that  the  last  time  not  more  than  four  ounces  of  a 
viscid  opaque  fluid  were  removed.  Since  then  there  has  been  no 
reaccumulation  of  fluid,  and  the  general  condition  of  the  patient  has 
very  much  improved.  In  its  result  the  treatment  in  this  case  has 
proved  equally  satisfactory,  as  in  the  case  of  tubercular  spondylitis 
described  above.     These  two  cases  have  satisfied  me  that  the  iodoform 
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treatment  will  prove  most  beneficial  in  the  treatment  of  chronic 
abscesses  which  develop  in  the  course  of  tubercular  spondylitis.  The 
value  of  this  method  of  treatment  in  such  cases  cannot  be  over-esti- 
mated, inasmuch  as  little  can  be  expected  from  operative  treatment  in 
tuberculosis  of  the  vertebrae. 

Dr.  Ochsner,  assistant  to  the  chair  of  Surgery  in  Rush  Medical  Col- 
lege, has  kindly  consented  to  follow  these  cases  in  the  future,  and 
make  later  a  supplementary  report.  It  is  only  by  keeping  such  cases 
under  observation  for  months  and  years  that  reliable  statistics  as  to 
the  ultimate  results  of  this  as  well  as  any  other  method  of  treatment 
for  tubercular  affection  of  bones  and  joints  can  be  obtained.  The 
immediate  effect  of  the  treatment  has  proven  highly  satisfactory  in 
my  hands,  and  in  conclusion,  I  can  only  urge  its  more  general  adop- 
tion by  American  surgeons. 

Conclusions. —  i.  Parenchymatous  and  intra-articular  injec- 
tions of  safe  anti-bacillary  substances  are  indicated  in  all  sub- 
cutaneous tubercular  lesions  of  bones  and  joints  accessible  to 
this  treatment. 

2.  Of  all  substances  so  far  employed  in  this  method  of  treat- 
ment iodoform  has  yielded  the  best  results. 

3.  The  curative  effect  of  iodoform  in  the  treatment  of  local 
tuberculosis  is  due  to  its  anti-bacillary  effect  and  its  stimulating 
action  on  the  healthy  tissue  adjacent  to  the  tubercular  product. 

4.  A  10  per  cent,  emulsion  in  glycerin  or  pure  olive  oil  is  the 
best  form  in  which  this  remedy  should  be  administered  subcu- 
taneously. 

5.  The  ethereal  solution  should  never  be  employed,  as  it  is 
liable  to  cause  necrosis  of  the  tissues  overlying  the  abscess  and 
iodoform  intoxication. 

6.  Tubercular  abscesses  and  joints  containing  synovial  fluid 
or  tubercular  pus  should  always  be  washed  out  thoroughly 
with  a  3  to  5  per  cent,  solution  of  boracic  acid  before  the  in- 
jection is  made. 

7.  Injections  should  be  made  at  intervals  of  one  or  two 
weeks,  and  their  use  persisted  in  until  the  indications  point  to 
the  cessation  of  tubercular  inflammation  and  the  substitution 
for  it  of  a  satisfactory  process  of  repair,  or  until  the  result  of 
this  treatment  has  shown  its  inefficacy  and  indications  present 
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themselves  of  the  necessity  of  resorting  to  operative  interfer- 
ence. 

8.  If  the  treatment  promises  to  be  successful,  symptoms 
pointing  to  improvement  manifest  themselves  not  later  than 
after  the  second  or  third  injection. 

9.  In  tubercular  empyema  of  joints  and  tubercular  abscesses 
gradual  diminution  of  the  contents  of  the  joint  or  abscess  at 
each  successive  tapping,  lessening  of  the  solid  contents  of  the 
fluid,  and  increase  of  its  viscidity  are  the  conditions  which  in- 
dicate unerringly  that  the  injections  are  proving  useful  and  that 
in  all  prabability  a  cure  will  result  from  their  further  use. 

10.  Moderate  use  of  limb  is  compatible  with  this  method  of 
treatment,  provided  the  disease  has  not  resulted  in  deformities 
which  would  be  aggravated  by  further  use  of  the  limb;  in  such 
cases  correction  of  the  deformity  should  be  postponed  until  the 
primary  joint  affection  has  been  cured  by  the  injection. 

11.  Parenchymatous  and  intra-articular  medication  with  anti- 
bacillary  remedies  has  yielded  the  best  results  in  tubercular 
spondylitis  attended  by  abscess  formation  and  tuberculosis  of 
the  knee-  and  wrist-joints. 

12.  This  treatment  may  prove  successful  in  primary  osseous 
tuberculosis  followed  by  involvement  of  the  joint,  provided  the 
osseous  foci  are  small. 

13.  Extensive  sequestration  of  articular  ends  with  secondary 
tubercular  synovitis  always  necessitates  resection,  but  prelimi- 
nary treatment  by  iodoform  injections  into  the  affected  joints 
constitutes  a  valuable  preparatory  treatment  to  the  operation 
and  adds  to  the  certainty  of  a  favorable  result. 

14.  In  open  tubercular  affections  of  joints,  incision,  scraping, 
disinfection,  iodoformization,  iodoform-gauze  tampon,  suturing, 
and  subsequent  injections  of  iodoform  emulsion  as  advised  by 
Billroth,  yields  excellent  results,  and  should  be  employed  in  all 
cases  in  which  a  more  formidable  operation  can  be  avoided. 

15.  Balsam  of  Peru  ranks  next  to  iodoform  in  the  treatment 
of  tubercular  affections  of  bones  and  joints,  and  if  the  latter 
remedy  for  any  reason  cannot  be  employed  or  has  failed  m 
effecting  the  desired  result,  it  should  be  given  a  fair  trial  if 
operative  treatment  is  not  urgently  indicated. 
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Dr.  John  Ashhurst,  Jr.,  of  Philadelphia. 

I  shall  occupy  the  attention  of  the  Association  but  a  few  moments. 
Surgeons  have  been  familiar  for  some  years  with  the  injection  of  iodo- 
form, especially  of  the  preparation  recommended  by  Billroth.  I  have 
not  used  this  as  a  parenchymatous  injection,  but  I  have  used  it  in 
cases  of  psoas  abscess  with  advantage.  This  preparation  contains  one 
drachm  of  iodoform  with  ten  drachms  of  glycerin,  and  is  injected  into 
the  abscess  through  healthy  skin.  While  I  have  seen  benefit  from 
these  iodoform  injections,  I  confess  that  I  have  not  seen  the  perfect 
results  which  Dr.  Senn  has  reported.  My  experience  has  been  much 
the  same  as  with  hyper-distention  of  the  abscess  sac  with  a  solution  of 
carbolic  acid,  as  practised  by  Mr.  Callender,  of  St.  Bartholomew's 
Hospital,  London.  My  judgment  in  regard  to  these  remedies  accords 
with  the  opinion  expressed  by  Mr.  Marsh,  viz.,  that  they  are  efficient 
when  the  cause  of  the  suppuration  has  been  removed ;  but  that  where 
there  is  persistent  bone  disease  as  the  cause  of  the  abscess,  the  results 
are  not  so  favorable. 

I  have  had  no  personal  experience  with  the  balsam  of  Peru,  but  it 
is  right  to  mention  that  Dr.  Sayre,  of  New  York,  has  for  many  years 
employed  balsam  of  Peru  as  a  dressing  after  excision  of  the  hip-joint. 

There  is  one  remedy  which  has  not  been  referred  to,  but  which  may 
be  used  as  an  interstitial  injection  and  in  persistent  sinuses :  this  is 
the  preparation  known  as  the  "liqueur  de  Villate,"  recommended  by 
Notta.  This  I  have  employed  for  many  years,  and  have  seen  admir- 
able results  from  it.  It  consists  of  equal  parts  of  sulphate  of  zinc 
and  sulphate  of  copper,  made  up  with  a  little  Goulard's  extract  and 
dilute  acetic  acid.  I  have  used  this  with  advantage  in  two  cases  dur- 
ing the  past  two  months.  In  one  case  I  had  excised  the  ankle-joint 
for  caries,  and,  as  is  so  apt  to  be  the  case,  the  wound  healed  up  to  a 
certain  point,  and  there  it  seemed  to  stop.  The  patient  left  the  hos- 
pital, and  returned  six  months  afterward  with  the  wound  still  unhealed. 
I  then  resorted  to  injections  of  the  liqueur  de  Villate,  and  the  sinuses 
closed.  The  second  case  was  that  of  a  young  man  with  hip  disease, 
attended  with  slight  but  persistent  suppuration.  There  was  consider- 
able deformity,  and  I  should  have  been  disposed  to  recommend  ex- 
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cision  or  subcutaneous  osteotomy,  but  that  the  patient  said  that  all  that 
he  wanted  was  to  get  rid  of  the  slight  discharge.  I  used  the  injections 
of  the  liqueur  de  Villate  with  the  effect  of  closing  the  sinuses. 

All  will,  of  course,  agree  with  what  Dr.  Senn  has  said,  that  where 
there  is  extensive  bone  disease  the  surgeon  should  resort  to  excision, 
either  as  a  primary  operation,  or,  sometimes,  after  preparatory  treat- 
ment. 

There  is,  however,  another  operation,  which  has  a  limited  applica- 
tion, and  that  is  arthrectomy,  or  erasion.  There  are  cases  of  joint 
disease,  especially  of  the  knee,  which  are  not  bad  enough  for  excision, 
but  in  which  I  should  feel  better  satisfied  to  remove  the  synovial 
membrane  and  dissect  out  all  the  diseased  tissues,  rather  than  to  rely 
on  injections. 

While,  therefore,  we  acknowledge  our  indebtedness  to  Dr.  Senn  for 
his  suggestions,  we  should  not  forget  thai  there  are  other  tried  reme- 
dies which  have  proved  serviceable  in  the  past,  and  may  prove  so 
again.     * 


FRACTURE  IN  THE  UPPER  THIRD  OF  THE  FEMUR 
BELOW  THE  TROCHANTER    MINOR. 


By  OSCAR  H.  ALLIS,  M.D., 
SURGEON   TO  THE   PRESBYTERIAN   HOSPITAL,   PHILADELPHIA. 


Fractures  in  the  upper  third  of  the  femur  are  infrequent. 
In  the  aged,  violence  to  this  part  is  likely  to  fracture  the  neck, 
while  in  active  middle  life  dislocations  are  not  infrequently  the 
result  of  violence  that  might  otherwise  produce  fracture  in  the 
shaft.  To  what  extent  the  frequency  is  modified  by  other  in- 
juries I  cannot  say,  but  the  statement  is  verified  by  statistics. 
In  the  tables  of  Agnew's  Surgery  I  find  an  average  of  5  cases 
a  year  during  a  series  of  years  when  the  Pennsylvania  Hospital 
was  the  principal 'hospital  in  the  city.  Supposing  Philadelphia 
to  have  had  an  average  population  of  500,000  during  these 
years,  this  would  give  an  average  of  i  case  in  every  100,000 
inhabitants.  Even  this  would  give  no  mean  experience  were 
such  an  injury  to  come  annually  to  one  surgeon,  but  when  we 
consider  that  every  city  of  such  dimensions  has  a  score  of 
surgeons,  it  is  not  improbable  that  some  of  them  might  pass 
their  lives  without  ever  treating  a  single  case. 

I  have  called  attention  to  this  fact  to  show,  first,  how  im- 
probable it  is  that  any  single  surgeon,  writer,  or  teacher  should 
ever  obtain  a  large  personal  experience  upon  this  subject ;  sec- 
ond, to  call  attention  to  the  statement  of  the  most  reliable 
authors  that  complete  success  in  the  treatment  of  this  injury  is 
not  to  be  hoped  for ;  that  permanent  weakness  is  likely  to  fol- 
low the  most  skilful  employment  of  the  most  approved  methods; 
third,  to  inquire  into  the  nature  of  the  deformity,  the  cause  of 
the  permanent  "  weakness,"  and  the  correctness  of  the  methods 


330  ALLIS, 

of  treatment ;  and,  finally,  with  the  hope  that  I  may  be 
able  to  stimulate  investigation  of  a  subject  that  has  hitherto 
baffled  the  skill  of  our  experts,  that  by  a  better  and  fuller  under- 
standing of  it  we  may  attain  the  success  in  this  quarter  that  has 
so  fully  crowned  the  surgeon's  labors  in  other  fracture  injuries. 

In  the  study  of  the  deformity  that  is  so  common  after  frac- 
ture we  rely  mainly  on  the  material  of  pathological  museums. 
He  who  takes  the  trouble  to  investigate  the  specimens  there 
collected,  will  find  that  in  by  far  the  greatest  number  union  has 
taken  place  with  angular  deformity.  I  have  not  seen  a  single 
case  in  which  the  long  axis  of  the  shaft  has  been  perfectly  pre- 
served. In  the  great  majority,  that  Which  the  surgeon  calls 
shortening,  and  which  in  the  living  is  ascertained  by  compari- 
son of  surface  measurements,  is  found  in  the  pathological 
specimens  to  be  a  somewhat  complicated  affair.  In  some  in- 
stances there  will  apparently  be  great  shortening,  with  but  little 
overlapping,  the  loss  in  length  being  due  chiefly  to  angular 
union.  In  the  majority  of  cases,  however,  overlapping,  angular 
union,  with  rotation  of  the  individual  fragments,  exists. 

The  angular  deformity  seems  to  follow  a  law.  In  most  in- 
stances it  is  forward  and  outward,  or  a  blending  of  both.  I 
have  seen  two  specimens  in  which  the  angle  of  union  was 
directed  backward.  Authors  sometimes  speak  of  angular  pro- 
jection inward.  I  have  seen  no  instance  of  it.  In  most  speci- 
mens the  lower  end  of  the  short  upper  fragment  is  in  advance 
of  the  upper  end  of  the  lower  fragment.  If  we  seek  among 
authors  for  an  explanation  of  this,  we  find  a  universal  consensus 
of  opinion  that  it  is  due  to  the  action  of  the  ilio-trochanteric 
muscles,  and  chiefly  to  the  ilio-psoas.  To  bring  this  matter  up 
for  discussion,  I  will  imagine  a  fracture  to  have  occurred  in  the 
shaft  of  the  femur,  two  inches  below  the  lesser  trochanter.  The 
fracture  is  oblique,  and  all  bony  continuity  is  severed.  We  have 
now  two  fragments,  entirely  independent  of  each  other,  each  free 
to  follow  any  dominant  force.  The  question  is :  What  direc- 
tions will  the  individual  fragments  take  ?  We  first  take  up  the 
upper  fragment.  Here  we  have  a  portion  of  bone  four  or  five 
inches  long.     The  head  of  the  femur  forms  a  part  of  it,  hence 
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it  is  free  to  move,  since  it  lies  in  a  smooth,  well-lubricated 
socket.  This  fragment  is  held  in  the  socket  chiefly  by  atmo- 
spheric pressure.  Its  motion  is  that  of  perfect  circumduction 
within  a  large  area  of  motion.  It  enjoys  adduction,  abduction, 
and  flexion  to  a  great  extent,  but  extension — i.  e.,  deflection 
backward  beyond  the  long  axis  of  the  trunk — is  checked  by 
the  capsular  ligament.  The  fragment  is  therefore  free  to  move 
inward,  forward,  and  outward,  but  is  checked  in  backward 
movement.  The  position  it  almost  invariably  assumes  in  path- 
ological specimens  is  forward  or  outward,  and  the  alleged 
agency  is  the  psoas  muscle. 

Let  us  now  take  up  the  lower  fragment.  It  has  no  bony  con- 
nection with  the  upper  fragment.  It,  too,  is  free  to  follow  a 
dominant  force,  and  when   it  is  remembered  that  to  it  are  at- 


FlG.  I. 


Represents  the  upper  third  of^he  femur,  sawn  through  so  as  to  preserve  a  part  of  the 
tendon  of  the  gluteus  maximus  as  a  hinge  for  the  fragments.  The  tendon  is  represented 
below  the  great  trochanter. 

tached  the  strong  adductors,  the  most  natural  conclusion  is  that 
the  upper  end  of  the  lower  fragment  must  be  drawn  inward  and 
upward  toward  the  pelvis.  Certainly,  from  an  anatomical  stand- 
point the  fragments  would  be  ividely  separated.  On  the  contrary, 
we  invariably  find  them  together.  For  the  solution  of  this 
mystery  we  turn  to  the  anatomy  of  the  parts.  It  must  be  re- 
membered that  the  point  of  supposed  fracture  is  below  the 
lesser  trochanter.  No  fracture  can  occur  here  that  does  not 
traverse  the  tendons  of  many  powerful  muscles.  Let  us  sup- 
pose the  tendon  of  the  great  gluteus  to  have  been  traversed. 
(Fig.  I.)  In  such  a  case  there  would  be  a  strong  tendon  hinge 
between  the  fragments,  which,  to  a  certain  degree,  would  pre- 
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vent  independent  movement  and  at  the  same  time  would  exert 
a  powerful  influence  upon  both  fragments.  Such  a  hinge  or 
bond  of  union  would  compel  both  fragments  to  move  together 
in  obedience  to  a  dominant  power.  When,  therefore,  in  the 
problem  stated,  I  represented  the  fragments  as  entirely  inde- 
pendent of  each  other,  I  misrepresented  the  facts,  and  the  condi- 
tions of  the  problem  must  be  re-stated  : 

Given  a  complete  oblique  fracture  of  the  femur,  two  inches 
below  the  lesser  trochanter,  the  fragments  are  bound  together  by 
a  strong  tendon  hinge.  Query :  What  direction  will  the  frag- 
ments take  ?  If  we  go  to  the  pathological  museum,  the  first 
specimen  we  encounter  may  present  angular  deformity  forward 
and  outward,  with  possibly  rotation  of  the  upper  fragment  out- 
ward. For  the  satisfaction  of  those  who  believe  that  the  domi- 
nant influence  is  the  ilio-trochanteric  group  of  muscles,  I  will 
say  that  I  can  produce  this  deformity  with  artificial  muscles  in 
a  dissecting-room  specimen.  But  the  question  arises  :  Can  the 
action  of  this  group  of  muscles  account  for  all  the  phenomena 
presented  in  specimens  ?  I  answer  :  No  ! — not  a  fourth  part  of 
it.  A  second  question  then  arises  :  Cannot  the  same  deformity 
be  produced  in  an  entirely  different  manner?  I  answer  that  it 
can.  The  mechanism  of  locomotion  favors  a  totally  different 
theory.  All  the  powerful  muscles  of  locomotion  that  pass  from 
the  pelvis  to  the  knee  either  run  parallel  with  a  line  that  passes 
through  the  hip-joint  and  knee-joint  (Fig.  2,  a,  b),  or  they  pass 
internal  to  it.  In  a  certain  sense  the  femur  may  be  represented 
as  a  bent  bow,  and  the  muscles  as  the  string  of  the  bow;  so 
long  as  the  bow  maintains  its  integrity,  these  muscles  cannot 
approximate  the  knee  to  the  hip-joint.  But  the  instant  fracture 
takes  place,  the  fragments,  free  to  move,  yet  bound  together  by  a 
strong,  flexible  tendon  hinge,  take  the  direction  of  least  resist- 
ance, and  that  direction,  when  uncontrolled  by  external  in- 
fluences, is  usually  outward  or  forward.  A  study  of  Fig.  3,  and 
of  the  anatomy  of  the  part,  will  convince  any  unprejudiced 
mind  that  certain  results  are  to  be  expected.  First,  the  upper 
fragment  is  restrained  from  going  backward  by  the  ilio-femoral 
ligament ;  second,  the  curved  shape  of  the  femur  and  the  bow- 
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string  principle  of  muscular  action  will  tend  powerfully  to  oc- 
casion, and  be  a  guiding  influence  in  the  production  of,  both 
outward  and  forward  displacement.  Thus,  in  a  dissecting-room 
specimen,  with  artificial  tibio-pelvic  muscles,  I  can  produce  the 
deformity  that  for  centuries  has  been  generally  attributed  to  the 
ilio-trochanteric. 


Fig  2. 


Fig.  3. 


I  have  thus  shown  that  the  prevailing  deformity  can  be  pro- 
duced artificially  by  forces  dissimilar  and  widely  separated  The 
question  now  arises:  To  which  may  it  with  greater  justice  be 
attributed  ?  A  contest  of  physical  forces  is  involved ;  it  is  a 
question  of  mechanics,  and,  could  all  the  elements  of  the  prob- 
lem be  accurately  stated,  the  mathematician  could  settle  the 
question  for  us.  As  we  cannot  furnish  exact  data,  we  must 
content  ourselves  with  approximation. 

The  problem  remains:  Which  set  of  muscles  is  the  more 
likely  to   produce  the  deformity— the  ilio-trochanteric,  or  the 
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tibio-pelvic?  Or,  in  other  words:  Which  is  the  dominant  frag- 
ment— the  short  upper,  or  the  long  lower  one  ?  Though  ap- 
parently dissimilar,  these  are  one  and  the  same  problem,  and 
upon  its  satisfactory  solution  will  hinge  the  choice  of  methods 
by  the  surgeon.  In  the  solution  of  the  problem,  then,  as  to 
which  set  of  muscles  produces  the  deformity,  we  note,  first, 
that  all  the  ilio-trochanteric  muscles  (Fig.  4)  act  at  a  disadvantage. 


Fig.  4. 


FIG.  5. 


The  power  acts  on  levers  of  the  third  class,  and  what  increases 
the  disadvantage  is  the  fact  that  these  muscles  act  upon  the 
lever  obliquely.  Not  so  the  tibio-pelvic  muscles ;  their  levers 
(after  fracture,  with  a  hinge)  form  what  is  known  in  mechanics 
as  the  "  knee-joint,"  with  unequal  arms  (Fig.  5),  and  the  motive 
power  is  exerted  to  great  advantage.  Second,  to  produce  the 
deformity,  the  ilio-trochanteric  muscles  must  draw  the  short 
fragment  upward  with  all  the  weight  attached  to  the  lower  frag- 
ment, while  the  tibio-pelvic  muscles  can  accomplish  the  same 
end  by  simply  bending  the  "  knee-joint "  fracture.  Third,  if 
the  upper  fragment  were  drawn  up  by  the  psoas  group,  the 
lesser  trochanter  would  be  approximated  to  the  pelvis   in  the 
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direction  of  the  contracted  and  shortened  psoas  muscle,  and 
the  fragment  itself  would  be  rotated  outward.  As  a  fact,  in 
many  specimens  the  upper  fragment  is  so  abducted  that  the 
distance  o<Hiie' lesser  trochanter  from  the  pelvis  is  increased, 
and  the  psoas  muscle  necessarily  put  upon  the  stretch.  The 
truth  of  these  statements  can  be  demonstrated.  First,  as  to 
rotation :  If  we  take  a  normal  femur,  and  lay  it  horizontally 
upon  a  table,  with  the  anterior  surface  upward,  it  will  rest  as 
upon  a  tripod — /.  e.,  the  two  condyles  will  support  it  at  one  end, 
and  the  great  trochanter  at  the  other.     (See  Fig.  6,  in  which 

Fig.  6. 


the  great  trochanter  is  represented  as  resting  on  a  table,  a,  ^ 
Note  especially  that  the  head  of  the  femur  lies  an  inch  or  more 
above  the  level  of  the  table.)  Now,  in  a  specimen  in  the  Gross 
cabinet,  the  upper  fragment  is  so  rotated  inward  that  when  the 
lower  end  rests  on  the  condyles,  the  head  rests  on  the  table,  and 
the  trochanter  is  above  the  level  of  it.  (See  dotted  line  in  Fig. 
6.)  If  the  normal  femur  is  placed  in  the  position  of  progres- 
sion, the  great  trochanter  lies  posteriorly  to  the  head.  In  the 
abnormal  specimen  referred  to  the  trochanter  lies  in  advance  of 
the  head.  (See  dotted  outline,  Fig  6.)  In  this  specimen,  the 
trochanter  minor  lies  posteriorly  to  the  shaft  when  the  femur  is 
placed  in  the  attitude  of  progression  or  support.  This  has 
placed  the  tendon  of  the  psoas  muscle  so  strongly  on  the 
stretch  that  it  has,  through  prolonged  action,  produced  a  groove 
on  the  neck  of  the  femur.  (See  groove  on  neck  in  Fig.  6.)  The 
presence  of  the  groove  is  the  result  of  the  alteration  in  the  axes 
of  the  fragments  of  the  femur.     It  cannot  be  due  to  the  attrition 
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or  pressure  of  the  border  of  the  acetabulum,  for  this  is  far  out 
of  reach,  but  must  be  due  to  the  pressure  of  the  psoas  tendon, 
which,  in  this  perverted  position  in  attempts  at  progression,  is 
especially  tense.  Finally,  if  the  upper  fragment  be  regarded  as 
dominant,  then  we  have  great  difficulty  in  understanding  how 
angular  deformity,  no  matter  how  slight,  directed  backward,  can 

Fig.  7.  Fig.  8. 

A.  C 


occur.  As  already  stated,  I  have  seen  this  take  place  in  two 
specimens.  Authors  even  speak  of  angularity  directed  inward. 
On  the  theory  that  the  long  lower  fragment  is  the  dominant 
fragment,  these  exceptional  positions  can  be"  explained.  This 
the  long  fragment,  is  the  one  the  surgeon  treats,  and  as  the 
upper  fragment  is  hinged  to  it,  pressure  unduly  exerted  may  at 
times  produce  posterior  or  internal  angularity. 

Thus  far  I  have  endeavored  to  show  that  angular  deformity 
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would  follow  shortening — i.  e.,  the  approximation  of  the  knee- 
joint  to  the  hip-joint  after  fracture  of  the  shaft  with  hinge  con- 
nection. I  have  now  something  both  new  and  strange  to  offer. 
It  is  thist — '■ " 

Extension,  no  matter  in  what  direction,  will  also  produce  a?iterior 
angular  deformity.  The  principle  on  which  this  proposition 
rests  is  demonstrated  as  readily  as  is  that  already  enunciated. 
Let  anyone  take  a  card  (Fig.  7),  cut  it  so  as  to  represent  a 
carpenter's  square ;  make  a  hole  in  each  end;  attach  a  weight 
to  one,  and  suspend  it  from  a  nail.  So  long  as  the  integrity  of 
the  card  is  preserved,  there  will  be  an  antagonism  between  the 
rectangular  path  of  resistance  and  the  direct  path  of  the  force 
represented  by  the  weight  (Fig.  7,  a,  b).  Now  cut  the  card, 
hinge  it,  and  again  apply  the  weight.  The  lower  fragment  be- 
ing free  to  move,  takes  the  path  of  the  extending  force,  while 
its  attachment  to  the  upper  fragment,  not  being  in  its  axis,  but 
extra-axial,  so  acts  upon  it  that  nail,  hinge,  and  weight  lie  in 
the  line  of  traction,  (c,  d.  Fig.  8.)  If  the  practical  surgeon 
will  stop  a  moment  and  compare  the  effect  of  traction  after 
section  with  the  effect  before  section,  he  will  find  that  the  card 
is  distorted  in  both  its  parts.  The  lower  fragment  is  turned 
away  from  its  normal  axis  to  conform  to  the  line  of  traction. 
The  lower  end  of  the  upper  fragment  turns  abruptly  from  its 
normal  bed  and  tilts  inward.  Thus,  with  a  piece  of  card-board 
the  truth  of  the  second  proposition,  that  extension  necessitates 
angularity,  can  be  verified. 

That  which  can  be  demonstrated  with  a  card  can  with  equal 
clearness  be  demonstrated  upon  a  dissecting-room  specimen. 
All  that  is  needed  is  a  shaft  that  arches  forward,  a  head  and 
necit  obliquely  attached  to  it,  and  a  hinge  between  the  frag- 
ments. Whether  such  a  specimen  be  suspended,  or  extension 
be  made  horizontally,  the  angularity  will  be  the  same.  Glancing 
at  Figure  9,  the  first  impulse  would  be  to  lift  the  lower  frag- 
ment, and  then  make  extension  ;  but,  I  repeat,  the  same  degree 
of  deformity  persists,  and  my  proposition  holds  good  that  ex- 
tension, no  matter  how  exerted,  must  produce  deformity. 

Diagnosis. — This  requires  us  to  locate  the  point  of  fracture 
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and  ascertain  its  characteristics — i.  e.,  whether  oblique  or  trans- 
verse, etc.,  and  if  oblique,  the  direction  of  breakage.  We  must 
therefore  ascertain  the  degree  and  extent  of  local  damage; 
whether  the  hinge  is  short  or  freely  torn ;  whether  the  upper 
fragment  is  flexed,  abducted,  or  rotated ;  the  degree  of  flexion, 
abduction,  and  rotation ;  the  cause  of  the  malposition,  and  the 
agencies  that  oppose  coaptation.  It  is  necessary  to  know  the 
direction  of  the  axes  of  the  fragments,  and  whether  the  pro- 
posed treatment  corrects  the  existing  deformity.  It  is  necessary 
to  estimate  the  nature  of  the  "  shortening,"  and  without  data  to 

Fig.  9. 


learn  to  what  it  is  due.  It  is  necessary  to  estimate  the  relative 
amount  of  shortening  without  a  record  of  the  conditions  of  the 
limbs  before  fracture.  It  is  necessary  to  do  all  this  with  a  litnb 
that  we  cannot  span  with  our  two  hands,  and  through  a  padding 
of  flesh  from  one  to  four  inches  thick  I 

Treatment. — Erichsen,  with  a  degree  of  candor  that  does 
him  great  credit,  says  that,  adopt  whatever  plan  we  will,  the 
result  will  not  be  satisfactory.  That  this  is  the  experience  of 
all  surgeons,  I  dare  not  say,  but  I  believe  that  few — very  few, 
indeed — can  dissent  from  it.  An  inquiry  into  the  defects  of 
treatment,  therefore,  should  be  an  earnest,  persistent  study. 

Probably  the  most  extensively  applied  treatment  of  the  day 
is  horizontal  extension.  Its  popularity  consists  in  the  fact  that 
in  no  other  way  can  extension  be  so  readily  and  certainly  ap- 
plied, and  upon  the  theory  that  by  properly  regulated  extension 
the  upper  fragment  can  be  drawn  down  and  approximated  to 
the  lower  fragment.     The  theory  is  based  on  faulty  reasoning, 
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and  clinical  results  bear  me  out  in  my  statement.  Extension 
cannot  draw  down  the  upper  fragment,  even  in  a  dissecting- 
room  specimen.     The  reasons  for  this  I  have  already  given. 

To  overcome  the  tendency  to  anterior  tilting  of  the  upper 
fragment,  the  double  inclined  plane  was  devised.  Its  theory 
was  to  adjust  the  tractable  lower  fragment  to  the  intractable 

Fig.  10.  Fig.  ii. 


upper  one.  Its  defects  are — first,  that  no  adjustment  can  take 
place  so  long  as  there  is  shortening ;  and,  second,  that  all  at- 
tempts to  overcome  shortening  by  extension  necessitate  angular 
deformity.  The  double  inclined  plane  has  no  advantage  what- 
ever over  horizontal  extension,  both  being  equally  unscientific 
and  disappointing. 

Every  method  of  treatment  hitherto  devised  has  been  directed 
chiefly  to  the  lower  fragment.  That  such  a  course  has  done  all 
for  human  suffering  that  it  can  possibly  do  is  probably  beyond 
dispute.  That  such  a  course  has  produced  untold  deformities 
is  equally  as  true,  and  equally  as  demonstrable.     If  we  glance 
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at  Figs.  lo  and  ii,  we  note  that  the  instant  that  fracture  takes 
place  and  all  parts  feel  the  influence  of  the  extending  weight, 
we  find  both*  fragments  diverted  from  the  normal  position,  and 
the  reason  is  that* the  weight  through  the  hinge  acts  only  upon 
the  upper  fragment.  It  should  be  especially  noted  that  while 
the  upper  fragment  (Fig.  lo)  seems  to  be  greatly  diverted,  the 
lower  is  equally  so. 

The  length  of  the  hinge  or  bond  of  union  between  the  frag- 
ments should  be  carefully  noted.  If  it  be  a  close,  short  hinge, 
it  will  have  more  control  over  the  upper  fragment  than  if  it  be  a 
long,  loose  hinge.  Note  particularly  how  much  more  the  upper 
fragment  is  tilted  in  Fig.  1 1  than  in  Fig.  lO.  This  diagram 
(Fig.  ii)  should  be  most  suggestive  to  the  practical  surgeon 
with  a  recent  fracture  to  deal  with.  With  the  upper  fragment 
tilted  up,  no  matter  from  what  cause,  with  strong,  contracted 

Fig.  12. 


ilio-trochanteric  muscles,  goaded  by  pain,  and  now  acting  at 
the  greatest  possible  advantage  upon  the  short,  flexed  upper 
fragment,  the  surgeon  attempts  to  draw  it  down  by  extension  ! 
(Fig.  12.)  Extension — and  through  what  medium,  I  ask?  Not 
upon  the  fragment  itself,  because  the  fracture  forbids  this,  but 
extension  solely  through  a  loose  ligamentous  extra-axial  hinge/ 
As  well  attempt  to  stay  the  shadow  of  a  passing  cloud ! 

A  study  of  the  effect  of  traction  in  both  these  figures  reveals 
two  important  facts  :  first,  that  both  fragments  are  diverted  from 
their  normal  axes ;  second,  that  the  control  of  the  upper  frag- 
ment will  vary  with  the  length  of  the  bond  or  hinge.  The 
degree  of  axial  displacement  and  its  ulterior  effect  must  be 
especially  noted.     Authors  have  from  very  early  times  ascribed 
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the  resulting  "weakness"  in  the  limb  to  a  weak  bond  of 
union.  The  real  cause  of  weakness  is  the  altered  relation  of 
the  head  to  the  socket,  and  of  the  condyles  to  the  tibia.  In 
Fig.  13  I  have,  by  means  of  a  cross-bar  at  the  lower  extremity, 
represented   the  plane   of  the   articulation   at   the    knee-joint. 


Fig.  13. 


Fig.  14. 


In  Figs.  13  and  14  the  cross-bar  at  the  bottom  represents  the  transverse  axis  of  the 
knee-joint.  After  fracture  that  axis  is  greatly  distorted  when  angular  union  takes  place 
(Fig-  14)- 

Now  contrast  the  altered  plane  of  Fig.  14,  after  fracture,  with 
that  of  Fig.  13.  Could  a  person  walk  on  such  a  limb?  Ex- 
perience and  a  knowledge  of  the  laws  of  progression  answer. 
No.  If  in  such  a  limb  the  foot  is  placed  in  the  attitude  for 
locomotion,  the  head  of  the  femur  will  be  in  a  most  unnatural 
position,  while  if  the  head  is  placed  normally  in  its  socket,  the 
foot  cannot  bear  the  weight  of  the  body. 

I  have  condemned  the  various  methods  of  treatment  as  un- 
scientific and  incapable  of  yielding  satisfactory  results.  I  have 
condemned  them  because  no  method  of  treatment  hitherto  de- 
vised is  capable  of  controlling  the  upper  fragment,  and  only  the 
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treatment  that  begins  with  fixation  of  the  upper  fragment  has  a 
rational  basis  for  success. 

The  typical  treatment,  the  only  one  that  can  insure  perfect 
success,  is  the  open  method.  A  free  incision  would  permit  the 
fingers  to  be  passed  down  to  the  fragments,  and  actual  tactile 
impressions  are  the  only  assurance  of  accurate  reposition. 
Fixation,  then,  with  carpenter's  screws  would  insure  a  useful 
limb.  These  I  have  used  for  years  and  know  their  superior 
value.  I  drive  the  head  of  the  screw  to  the  surface  of  the  bone 
and  leave  it  undisturbed  until  it  is  forced  from  its  bed  into  the 
surrounding  tissues  by  reparative  changes  in  the  bone.  This 
usually  occurs  in  the  course  of  two  months.  Then  I  pick  it  out 
and  the  sinus  soon  heals.  A  less  heroic,  but  far  less  certain 
and  less  effective  plan,  would  be  to  thrust  a  strong,  sharp- 
pointed  awl  through  the  skin  to  the  femur,  and  with  this  held 
down,  the  lower  fragment  could  be  adjusted,  a  firm  pad  placed 
over  the  upper  fragment,  and  the  whole  placed  in  a  plaster-of- 
Paris  splint.  The  temporary  use  of  a  steel  pin  would  not  in- 
crease the  danger  to  the  patient,  but  the  pin  to  be  of  any  service 
must  be  kept  in  place  for  weeks.  That  this  would  be  without 
danger,  I  am  not  prepared  to  say. 

In  justification  of  the  open  method,  I  would  cite  the  numerous 
cases  of  osteotomy  performed  to  correct  deformity  in  bone,  that 
can  now  be  referred  to*  Osteotomy  to  correct  angular  deformity 
is  still  sufficiently  frequent,  not  only  to  justify  the  operation, 
but  to  guarantee  its  safety.  A  Swede  came  under  my  care  who, 
though  thirty  weeks  had  passed  since  a  fracture  in  the  upper 
third  of  the  femur  had  taken  place,  was  still  unable  to  walk 
without  a  cane.  Angular  deformity,  with  shortening  of  less 
than  half  an  inch,  was  the  cause  of  the  "  weakness."  I  cut 
down  upon  the  bone  at  the  point  of  juncture,  sawed  out  a 
V-shaped  section,  secured  the  fragments  with  a  screw,  and  the 
man  recovered  to  earn  full  wages  at  hard  manual  labor. 

In  illustration  of  the  inefficiency  of  traction  to  bring  down 
the  upper  fragment,  and  of  the  necessity  of  fixation  of  the 
fragments  by  means  of  a  screw  or  some  permanent  method,  I 
will  cite  a  case  of  compound  fracture  of  the  upper  third  of  the 
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femur,  that  was  treated  at  a  Philadelphia  hospital.     Dr.  R , 


the  house-surgeon,  first  made  extension,  but  found  that  it  did 
not  influence  the  upper  fragment.  Then,  passing  his  fingers 
into  the  wound,  he  held  the  upper  fragment  while  the  lower  was 
approximated  to  it  by  extension  and  manipulation,  and  finished 
the  dressing  with  a  strong,  superimposed  pad.  So  long  as  his 
fingers  were  upon  the  fragment  he  secured  perfect  approxima- 
tion, but  this  he  could  not  perpetuate  by  means  of  splints,  and 
union  took  place  with  an  inch  of  shortening  and  marked  antero- 
lateral angularity.     The  splint  used  was  the  inclined  plane. 

Summary. — After  fracture  of  the  shaft,  the  fragments  are 
bound  together  by  a  hinge. 

The  hinge  will  be  short  if  the  vulnerating  force  was  only 
sufficient  to  break  the  bone. 

If  the  hinge  is  short,  overlapping  can  only  occur  to  a  very 
limited  degree.  In  all  such  cases  the  "shortening"  will  be  due 
to  angular  displacement. 

If  the  vulnerating  force  is  greater  than  necessary  to  merely 
fracture  the  bone,  the  unexpended  force  will  tear  the  hinge 
freely. 

When  the  hinge  is  loose,  overlapping,  with  or  without  angular 
deformity,  is  possible. 

The  shorter  the  hinge  the  greater  will  be  the  control  of  the 
upper  fragment,  through  the  agency  of  the  lower. 

Traction  on  the  lower  fragment  under  all  circumstances  is 
incapable  of  restoring  the  long  axes  of  the  broken  bone. 

If  the  hinge  is  short,  traction  will  draw  down  the  upper  frag- 
ment, but  cannot  efface  the  anterior  angular  tendency. 

If  the  hinge  is  long  (Fig.  12),  traction  will  exert  but  little 
influence  upon  the  upper  fragment. 

Traction  in  the  oblique  direction  has  no  advantage  over 
horizontal  extension. 

The  so-called  "  weakness  "  after  fracture  of  the  femur  is  not 
due  to  deficient  bone-repair. 

"Weakness"  is  greatest  when  due  to  angular  deformity  with 
rotation  of  fragments. 
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Angular  deformity,  with  rotation  of  fragments,  compels  both 
hip  and  knee  to  assume  abnormal  relations  to  the  trunk. 

Shortening,  due  to  overlapping,  zuithout  angular  deformity  or 
rotation  of  fragments,  is  no  barrier  to  heavy  manual  labor. 

Treatment  directed  to  the  lower  fragment  is  the  probable 
agency  in  causing  rotation  in  the  lower  fragment. 

No  surface  treatment  can  insure  a  useful  limb. 

Osteotomy  has  corrected  many  a  faulty  union  after  months 
of  wasted  time. 

The  conversion  of  a  sealed  (simple)  fracture  into  an  exposed 
(compound)  one  offers  the  only  possible  means  for  accurate 
diagnosis,  and  the  only  possible  method  of  rational  treatment. 

Patients  and  surgeons  who  .stop  short  of  this  procedure  must 
compromise  with  best  results. 


INTRATHORACIC    SURGERY:     BRONCHOTOMY 

THROUGH  THE  CHEST-WALL  FOR  FOREIGN 

BODIES  IMPACTED  IN  THE  BRONCHI. 


By  DE  F0RP:ST  WILLARD,  M.D.,  PH.D., 

SURGEON  TO  THE   PRESBYTERIAN  HOSPITAL,  CLIJflCAL   PROFESSOR  OF  ORTHOPEDIC 
SURGERY,   UNIVERSITY   OF    PENNSYLVANIA,    PHILADELPHIA. 


The  extraction  of  foreign  bodies  that  have  become  impacted 
low  down  in  the  air-passages  has  always  been  a  subject  of  great 
surgical  interest,  since  such  impactions  are  necessarily  of  serious 
import.  This  paper  is  only  intended  to  deal  with  those  cases 
where  the  body  has  become  lodged  in  the  bronchi,  as  those 
arrested  in  the  larynx  or  trachea  are  much  more  easily  reached 
by  surgical  measures. 

In  order  to  determine  the  possibility  of  successfully  reaching 
the  bronchus  through  the  chest-wall,  the  following  experiments 
were  instituted  upon  dogs,  since  so  serious  an  operation  demands 
thorough  experimental  work  before  it  is  attempted  upon  the 
human  subject;  and  as  this  question  may  be  brought  to  any  of 
us  at  a  moment's  warning,  it  cannot  be  too  speedily  settled. 

I  approached  the  subject  free  from  bias  as  to  its  possibility, 
desiring  only  to  prove  or  disprove  its  feasibility.  The  experi- 
ments are,  of  course,  too  few  in  number  to  settle  the  question, 
but  they  are  placed  on  record  as  additional  testimony,  and  to 
show  the  extreme  inherent  difficulties  and  dangers  which  must 
be  met  in  our  attempts  to  invade  the  thorax. 

We  have  so  successfully  advanced  both  in  cranial  and  ab- 
dominal surgery  that  we  are  warranted  in  reviewing  anew  all 
the  conclusions  of  the  past  in  an  honest  effort  to  secure  sub- 
stantial and  life-giving  progress  in  the  surgery  of  the  future.* 

1  Interest  in  this  subject  has  recently  been  reawakened  by  a  case  in  a  neighboring 
city,  where  a  cork  half  an  inch  in  diameter  became  lodged  at  the  bottom  of  the  left 
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My  experiments  thus  far  tend  to  prove : 

1.  That  the  collapse  of  the  lung  on  opening  the  thorax, 
when  a  lung  has  not  been  crippled  by  disease,  is  an  exceedingly 
serious  and  dangerous  element,  adding  greatly  to  the  previous 
shock,  and  threatening  at  once  to  overpower  the  patient. 

2.  The  difficulties  of  reaching  the  bronchus,  especially  upon 
the  left  side,  are  exceedingly  great  and  the  risks  of  hemorrhage 
enormous. 

3.  Incision  into  the  bronchus  necessarily  leads,  after  closure 
of  the  chest  wound,  to  increasing  pneumothorax,  with  its  sub- 
sequent dangers. 

4.  The  delays  in  the  operation  from  the  collapse  of  the 
patient  must  necessarily  be  great.  Rapid  work  is  impossible 
when  the  root  of  the  lung  is  being  dragged  backward  and 
forward  at  least  half  an  inch  in  the  efforts  occasioned  by 
air-hunger,  and  precision  is  almost  impossible. 

5.  To  reach  the  bronchus  is  sometimes  feasible,  but  to  suc- 
cessfully extract  a  foreign  body  from  it  and  secure  recovery  is 
as  yet  highly  problematical  and  will  require  many  advances 
in  technique.  The  anatomical  surroundings  are  those  most 
essential  to  life. 

Experiment  I.^  Death  from  ether ;  subsequent  tracheotomy  and 
bronchotomy. — Large  white  and  liver  colored  blind  setter,  weighing 
seventy-five  pounds.  On  account  of  his  size  this  dog  was  selected, 
with  a  view  of  performing  tracheotomy  and  of  introducing  a  foreign 
body  into  the  right  bronchus,  which,  by  reason  of  the  large  diameter 
of  the  trachea,  could  readily  ht  done. 

primary  bronchus.  The  case  is  reported  by  Dr.  Rushmore  in  the  New  York  Medical 
Journal  of  July  25,  1891. 

Dr.  Rushmore,  after  two  unsuccessful  attempts  to  extract  the  body  through  the  trachea, 
attempted  an  operation  for  reaching  the  bronchus  through  the  thoracic  wall,  but  he  was 
obliged  by  the  collapse  of  the  patient  to  suspend  his  procedures  before  the  chest  was 
actually  opened. 

1  These  experiments  have  been  made  possible  by  the  helpful  assistance  of  Drs.  Sailer 
and  Hinkle,  and  Mr.  Nicholson,  whose  efficient  aid  and  suggestions  saved  much  loss  of 
time.  I  have  also  made  a  number  of  experiments  in  pneumonectomy  and  pneumon- 
otomy  in  continuation  of  those  made  by  Dr.  Sailer  and  Messrs.  Patek  and  Bolgiano 
(Univ.  Med.  Mag.,  May,  1891,  p.  473),  which  I  shall  endeavor  soon  to  publish. 
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Before  the  dog  was  thoroughly  etherized,  however,  he  suddenly 
ceased  to  breathe,  and  all  efforts  to  resuscitate  him  by  artificial  respira- 
tion were  unavailing.  He  was  accordingly  utilized  by  opening  his 
trachea  and  introducing  a  pebble  the  size  of  a  chestnut.  An  opening 
was  then  made  in  the  chest-wall  about  midway  between  the  sternum 
and  the  spine  in  the  fourth  interspace.  The  trachea  was  easily  found, 
and  the  stone  passed  down  into  the  bronchus  on  the  left  side.  Search 
was  made  for  the  stone,  but  it  could  not  be  discovered.  The 
bronchus  was  opened,  the  aorta  being  displaced  to  reach  it,  and  the 
pulmonary  vein  pushed  forward.     No  stone  could  be  found. 

The  sternum  was  then  removed,  as  in  ordinary  post-mortem  exami- 
nations, but  search  was  still  unavailing.  The  left  bronchus  lay  covered 
by  the  pulmonary  vein,  with  the  aorta  a  little  behind  and  to  the  left. 
The  bronchial  arteries  and  veins  were  of  large  size  and  were  wounded  at 
the  right  bronchus  in  the  search.  The  vena  azygos  minor  crossed  so 
close  to  the  root  of  the  lung  that  it  would  have  been  wounded  during 
any  operation.  This  bronchus  was  opened,  but  it  contained  no  stone. 
After  deliberate  search  through  the  substance  of  the  lung,  and  also  in 
the  trachea,  the  stone  was  at  last  found  in  the  larynx,  although  the 
dog  had  been  held  in  a  sitting  position  during  its  introduction.  The 
same  thing  happened  on  another  dog  while  being  experimented  upon, 
showing  the  remarkable  power  of  reverse  action  in  the  trachea  and 
bronchi,  if  such  it  was. 

Favier  and  Sabatier,  in  experimenting  for  the  removal  of  foreign 
bodies  from  the  air- passages  in  dogs,  also  found  that  the  objects  were 
always  expelled  voluntarily  after  tracheotomy,  even  when  pushed  well 
down  into  the  bronchus  and  buried  with  the  forceps.  They  were 
rejected  whether  the  dog  was  lying  down  or  upright. 

Experiment  II.  Pebble  in  bronchus;  bronchotomy ;  death;  stone 
found  in  larynx. — White  cur  dog,  male.  Etherized,  shaved,  and 
antiseptically  cleansed.  Incision  was  made  far  back  toward  the 
spine  in  an  endeavor  to  reach  the  bronchus  from  behind  at  the  root 
of  the  lung.  Division  of  the  skin  and  pectoral  muscles  gave  but  little 
hemorrhage.  The  incision  was  carried  back  into  the  erector  spinae 
group,  from  which  free  hemorrhage  occurred,  requiring  the  use  of 
haemostatic  forceps,  ligatures,  etc.  The  periosteum  of  the  fourth  rib 
was  split  longitudinally,  and  the  bone  enucleated  with  a  blunt  knife 
and  curved  hook.  The  fifth  rib  was  treated  in  the  same  manner,  and 
an  inch  and  one  half  removed  from  each  with  bone  forceps.     When 
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the  pleural  cavity  was  reached  the  lung  immediately  collapsed. 
Stripping  the  ribs  from  the  periosteum  permitted  later  opening  of  the 
chest  cavity. 

Before  the  pleura  was  opened  tracheotomy  was  performed,  and  a 
stone  carried  well  down  into  the  bronchus  with  a  pair  of  forceps  before 
it  was  dropped.  Search  was  then  instituted,  but  from  the  time  the 
lung  collapsed  the  dog  was  in  an  extremely  bad  condition,  and  died 
before  the  bronchus  could  be  opened,  although  the  stone  could  be 
easily  felt  in  the  right  tube.     Artificial  respiration  was  of  no  avail. 

After  death  the  bronchus  was  opened,  and  although  the  stone  had 
been  carried  well  down  into  place,  and  had  been  felt  in  that  position, 
yet  the  result  was  the  same  as  reported  in  the  previous  case,  the  stone 
being  ultimately  found  in  the  larynx.  By  what  means  it  had  worked 
its  way  there  could  not  be  ascertained,  as  the  dog  was  upon  a  level 
table  and  was  not  inverted. 

The  dilificulties  in  securing  and  maintaining  perfect  antisepsis  in 
dogs  are  very  great.  Their  distaste  to  dresssings  of  all  kinds  is  so  per- 
sistent that  the  only  method  of  enforcing  continuous  cleanly  applica- 
tions seems  to  be  by  an  enveloping  outside  bandage  of  gypsum. 

Experiment  III.  Bronchotomy  through  the  thoracic  walls ;  death  in 
two  days. — Large,  white,  male  bull-dog,  strong  and  vigorous.  Ether- 
ized, shaved,  and  made  antiseptic.  A  large  incision  was  made  on  the 
right  side,  commencing  two  inches  from  the  spine,  in  order  to  avoid 
the  ere,  tor  spin®  group  and  to  provoke  less  hemorrhage.  One  rib  was 
resected  subperiosteally,  as  in  Experiment  II.  As  soon  as  the  pleural 
cavity  was  opened  the  lung  collapsed,  and  the  dog  became  deeply 
cyanosed.  Respiration  was  shallow,  and  soon  ceased — the  heart's 
action,  however,  continuing.  The  wound  was  closed  with  a  sponge 
and  artificial  respiration  instituted.  After  a  few  minutes  the  color 
returned  in  his  tongue,  and  he  was  placed  upon  his  back.  This  pro- 
cess had  to  be  repeated  every  few  minutes  during  the  entire  operation. 
As  soon  as  he  was  turned  upon  his  left  side  the  weight  of  the  lung  and 
the  air-pressure  were  so  great  that  he  immediately  ceased  to  breathe*. 
As  the  operation  could  not  be  proceeded  with  he  was  turned  with 
his  right  side  uppermost,  the  opening  was  closed,  artificial  respi- 
ration performed,  and  he  resumed  breathing.  When  on  his  back 
respiration  could  be  maintained  but  two  minutes,  and  it  was  not 
deemed  safe  to  do  tracheotomy  or  actually  to  introduce  the  foreign 
body.     The  upper  lobe  of  the   lung  was,  therefore,  turned   forward, 
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the  bronchus  cleared  from  the  surrounding  vessels  and  incised  for 
one  half  inch..  Very  free  hemorrhage  occurred  from  wound  of  the 
pulmonary  vein.  This  was  controlled  by  haemostatic  forceps,  and 
afterward -by  chfomici  zed  catgut  ligatures  above  and  below  the  wound. 
The  opening  in  the  bronchus  was  then  stitched  with  chromicized  cat- 
gut, the  gut  being  threaded  upon  a  small,  sharply  curved  needle. 
Three  interrupted  sutures  were  thus  inserted  and  tied.  The  chest 
cavity  was  cleared  of  blood.  The  incision  in  the  chest  was  then 
thoroughly  sponged  and  rendered  as  clean  as  possible.  The  deep 
muscles  were  drawn  together  by  sutures  and  superficial  stitches  added. 

The  dog  rallied  well,  and  on  the  following  day  ate  and  drank.  Two 
days  later,  however,  he  died.  Cause  unknown,  as  through  an  error 
I  was  not  notified  until  after  he  had  been  buried,  consequently  the 
post-mortem  examination  was  lost. 

Experiment  IV.  Thoracotomy ;  excision  of  ribs;  bronchotomy ; 
puncture  of  pulmonary  vein. — Liver  and  white  colored  male  dog; 
weight,  forty  pounds.  Etherized,  shaved,  etc.  Incision  on  the  left 
side  in  the  mid-lateral  region  between  the  third  and  fourth  ribs. 
Four  inches  of  the  fourth  rib  resected  periosteally  without  opening 
the  chest.  The  pleura  was  then  incised  and  the  upper  lobe  drawn 
out.  As  the  dyspnoea  in  the  former  case  was  greatly  relieved  when 
the  wound  in  the  chest  was  closed  or  rendered  smaller,  an  attempt 
was  made  to  prevent  the  great  inrush  of  air  by  drawing  out  the  lobe 
of  the  lung  and  passing  it  through  a  slit  in  a  sheet  of  rubber-dam, 
thus  making  an  impervious  veil  and  assisting  in  the  relief  of  air- 
pressure.  The  dam  was  pushed  back  until  the  bronchus  of  this  lobe 
was  exposed  outside  of  the  slit.  The  bronchus  was  bare  of  pulmonary 
vessels,  and  was  quickly  and  easily  incised  without  injury  to  them. 
The  amount  of  collapse  was  less  than  in  the  former  case,  possibly 
because  the  left  side  was  being  operated  upon,  and  the  weight  of  the 
heart  did  not  press  so  heavily  upon  the  left  lung,  as  the  heart  was  in 
the  reverse  position.  The  dog  suffered  but  little  from  air-hunger. 
One  stitch  was  easily  placed  with  a  curved  staphylorrhaphy  needle, 
and  matters  looked  favorable  for  a  speedy  and  safe  completion  of  the 
operation,  as  the  dog  was  doing  well.  In  placing  the  second  stitch, 
however,  a  sudden  movement  of  the  root  of  the  lung  caused  the  point 
of  the  needle  to  enter  the  pulmonary  vein,  and  a  gush  of  blood 
ensued.     '1  his  was  conducted  from  the  chest  by  the  rubber-dam  trough. 
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and  the  punctured  vessel  was  seized  with  a  haemostatic  forceps  and 
thoroughly  tied  by  passing  a  catgut  ligature  beneath  the  vein  with  a 
blunt-pointed  aneurism  needle.  The  vein  was  tied  above  and  below 
the  wound.  The  placing  of  the  second  suture  was  followed  with  like 
result,  the  lung  being  dragged  out  of  the  hands  of  the  operator  during 
the  strong  inspiratory  movement.  More  hemorrhage  ensued,  but  was 
controlled  in  the  same  way.  Other  ligatures  were  placed,  but  the 
blood  ran  into  the  opening  of  the  bronchus,  aad  the  dog  was  finally 
killed,  since  there  was  no  prospect  of  his  more  than  rallying  from  the 
operation.  After  death  it  was  found  that  one  stitch  had  been  nicely 
placed  in  the  bronchus,  and  that  the  pulmonary  vein  had  been  torn  by 
the  point  of  the  second  needle,  but  had  been  secured  by  ligature.  The 
bronchus  was  not  thoroughly  cleared  from  the  surrounding  structures 
before  incision  was  made,  hence  the  accident. 

Experiment  V.  Thoracotomy  ;  death  from  ether  and  collapse  of  lung. 
— Incision  on  the  left  side  opposite  the  seventh  rib,  which  was  resected 
periosteally.  Anterior  part  of  the  bronchus  of  the  left  upper  lobe  ex- 
posed and  cleared,  when  the  dog  suddenly  collapsed  from  heart-failure, 
or  perhaps  from  pressure  upon  the  pericardium,  with  probable  rupture 
of  the  septum  between  the  lungs.  Artificial  respiration  proved  of  no 
avail. 

In  this  case  the  posterior  part  of  the  bronchus  of  the  middle  lobe 
was  easily  reached  and  seen.  The  aorta  lay  to  the  left,  with  the 
pneumogastric  a  little  posteriorly,  so  that  it  would  have  been  easy  to 
have  reached  the  bronchus.  The  upper  bronchus  anteriorly  was  also 
easily  exposed.  Incision  at  the  seventh  rib  is  a  little  too  low.  The 
bronchus  had  been  thoroughly  isolated  when  the  collapse  occurred, 
and  could  have  been  easily  incised.  Rubber-dam  was  used  as  a 
valve. 

Experiment  VI.  Thoracotomy ;  bronchotomy ;  stituring  of  wound; 
death  fifteen  minutes  after  completion  of  operation. — Large  black  and 
white  mongrel ;  weight,  thirty  pounds.  Incision  on  right  side.  Fifth 
rib  excised  subperiosteally,  but  a  serious  hemorrhage  occurred  from 
the  intercostal  artery,  which  was  finally  controlled  by  ligature.  The 
bronchus  of  the  first  lobe  proved  to  be  inaccessible,  both  anteriorly 
and  posteriorly,  being  deeply  concealed  and  covered  with  the  pul- 
monary vessels.  The  bronchus  of  the  second  lobe  was  reached 
anteriorly  and  incised  for  one-third  of  an  inch. 

Three  chromicized  catgut  sutures  were  introduced  into  the  side  of 
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the  bronchus  wound  and  tied,  a  staphylorrhaphy  needle  being  employed. 
The  difficulties  and  delays  in  the  operation  were  found  to  be  the  same 
as  in  the  previous  cases  from  the  fact  that  resuscitation  had  to  be 
performed  many  times  after  apparent  death.  The  dog,  however,  was 
kept  alive  and  the  wound  closed.  He  did  not  rally,  and  died  in 
fifteen  minutes. 

The  post-mortem  revealed  no  hemorrhage;  bronchus  cleanly  cut, 
without  injury  to  surrounding  structures,  and  sutures  well  placed. 

Experiment  VII.  Excision  of  ribs ;  bronchotomy  ;  large  pulmonary 
veins;  death. — Skye  terrier,  male.  Etherized.  Incision  laterally  from 
the  point  of  the  scapula.  Fourth  rib  resected.  A  three-inch  incision 
on  the  left  side.  Immediate  collapse  of  lung  on  admission  of  air. 
Shock  so  great  on  collapse  of  lung  that  but  little  ether  was  subse- 
quently required.  The  bronchus  of  the  upper  lobe  found  concealed 
by  enormous  pulmonary  arteries  and  two  huge  pulmonary  veins  which 
lay  in  front,  completely  covering  it.  These  were  carefully  isolated, 
but  the  great  depth  of  the  bronchus  rendered  it  entirely  impossible  to 
incise  it,  as  the  vessels  could  not  be  held  out  of  the  way.  The  bron- 
chus of  the  middle  lobe  was  exposed  posteriorly.  The  aorta  and 
pneumogastric  lay  absolutely  upon  it,  so  that  operation  seemed  hope- 
less, but  it  was  at  last  incised  without  injury  to  the  vessels.  One 
stitch  was  safely  inserted  with  a  staphylorrhaphy  needle,  but  the  bron- 
chus being  very  brittle  the  second  stitch  tore  out,  and  the  dog,  having 
been  resuscitated  eight  times  during  the  operation,  finally  died. 

The  relation  of  the  bronchus  to  the  pulmonary  vessels  was  found 
entirely  different  from  the  previous  cases,  being  much  larger  and  the 
bronchus  deeper.  The  root  of  the  lung,  also,  was  situated  low  down 
in  the  thorax,  so  that  the  incision  was  too  high.  The  fifth  rib  would 
have  been  better. 

Experiment  VIII.  Simple  incision  of  bronchus  without  stitching; 
death  from  increasing  pressure  of  pneumothorax. — Black  and  white 
mongrel,  male ;  weight,  twelve  pounds.  Etherized,  shaved,  and 
rendered  antiseptic.  Incision  on  the  right  side.  Excision  of  the 
fifth  rib  one  inch  and  a  half.  The  bronchus  leading  to  the  right 
upper  lobe  was  expoted.  The  bronchial  and  pulmonary  veins  were 
pushed  aside.  Very  large  azygos  vein.  The  bronchus  was  incised  for 
one-third  of  an  inch  without  wounding  any  other  structure.  No 
hemorrhage  took  place.  The  pleural  cavity  was  cleaned  of  a  few 
drops  of  blood  issuing  from  the  divided  intercostals.     The  intercostal 


352  WILLARD, 

and  pectoral  muscles  were  stitched  with  continuous  suture  of  catgut, 
securely  closing  the  chest.  The  skin  was  also  closed  in  the  same 
manner.  The  line  of  suture  of  the  muscles  showed  a  constant 
tendency  to  bulge,  and  the  air  soon  burst  through  it  at  each 
inspiration.  The  dog  breathed  with  comparative  ease,  and  was  rally- 
ing, while  the  wound  was  partially  closed.  So  soon,  however,  as 
complete  closure  was  accomplished,  the  dyspnoea  became  more 
marked,  the  tissues  being  pushed  out  more  and  more  at  each  inspira- 
tion. The  pneumothorax  steadily  increased,  pushing  the  heart  to  the 
left  and  with  it  the  septum,  thus  interfering  with  the  left  lung.  Death 
speedily  ensued. 

The  opening  in  the  bronchus  evidently  permitted  the  air  at  each 
inspiration  to  escape  through  the  incision  into  the  pleural  cavity,  but 
from  the  cylindrical  shape  of  the  tube  return  was  prevented  by  closure 
of  the  slit.  The  action  was  that  of  a  force-pump  driving  more  air  into 
the  pleural  cavity,  which  is  probably  the  explanation  of  the  increasing 
pneumothorax. 

An  examination  of  the  parts  after  death  showed  that  the  incision 
had  been  cleanly  made  in  the  bronchus,  and  that  no  injury  had  been 
done  to  any  vessel  or  nerve-structure  in  the  line  of  the  wound.  There 
was  no  hemorrhage,  and  death  was  apparently  from  the  cause  men- 
tioned. 

This  experiment  was  made  to  observe  the  effect  of  a  wound  left 
open  in  the  bronchus  without  stitching..  The  increasing  pneumo- 
thorax seemed  to  be  caused  by  the  valve  action  of  the  bronchial  slit. 

It  has  been  demonstrated  that  the  air  of  the  bronchi  is  septic,  and 
that  it  only  becomes  aseptic  by  the  time  that  it  reaches  the  bronchioles 
and  air-vessels. 

My  experiments  show  that  upon  the  left  side  the  bronchus  of 
dogs  is  enveloped  by  the  pulmonary  veins  and  arteries  and 
bronchial  vessels,  and  although  the  aorta  and  pneumogastric 
can  be  speedily  recognized,  yet  the  cardiac  and  pleural  branches 
of  the  pneumogastric  run  so  closely  to  the  root  of  the  lung  that 
the  dangers  upon  the  living  animal  are  simply  enormous,  and 
in  a  human  patient  I  cannot  imagine  a  more  appalling  array  of 
difficulties  than  would  meet  the  surgeon  in  such  an  attempt, 
with  these  enormous  vessels  on  either  side  and  the  heart  in  close 
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proximity.  Combined  with  the  labored  movement  of  the  lung, 
the  operation  is  one  beset  with  extreme  difficulties. 

On  the  right  side,  while  the  array  of  obstacles  is  not  quite  so 
serious,  yet  the  danger  is  increased  by  the  close  proximity  of 
the  azygos  vein,  and  in  dogs  the  pressure  of  air  upon  the 
septum,  together  with  gravity,  pushes  the  heart  so  far  to  the 
left,  and  interferes  so  greatly  with  the  action  of  the  only  lung 
which  is  capable  of  rendering  service  at  this  time,  that  it  oc- 
casions greatly  increased  risks  from  apncea. 

Dr.  Rushmore  states  that  in  the  cadaver,  however,  the  opera- 
tion is  not  difficult,  but  expresses  doubt  as  to  the  condition  of 
a  living  subject.  I  can  say  that  in  a  dog  the  aspects  of  the 
parts  during  life  and  after  death  are  as  absolutely  different  as 
they  can  possibly  be.  A  bronchus  which  after  death  is  easily 
exposed,  and  which  is  reached  with  the  greatest  ease,  I  have 
seen  five  minutes  previously  absolutely  enclosed  with  huge 
pulsating  vessels  of  twice  the  size,  any  one  of  which  if  punc- 
tured would  seriously  complicate  if  not  render  the  operation 
absolutely  fatal.  The  alteration  of  the  parts  in  life  and  in  death 
can  only  be  appreciated  when  seen. 

I  attempted  a  posterior  entrance  in  a  number  of  experiments, 
but  found  a  much  more  serious  delay  from  hemorrage  of  the 
great  veins  which  supply  the  erector  spinae  group  of  muscles. 

The  plan  of  Nesiloff  consists  in  opening  the  thoracic  cavity 
in  the  posterior  mediastinum  from  behind  by  the  resection  of 
the  ribs  without  touching  the  pleurae.  As  the  relation  of  the 
parts  is  different  in  dogs,  this  cannot  be  so  readily  accomplished 
in  experiments. 

The  patient  should  be  laid  upon  his  abdomen  and  a  vertical 
incision  made  parallel  to  the  vertebrae,  three  inches  to  the  left ; 
two  horizontal  incisions  are  carried  toward  the  vertebrae  from 
either  extremity  of  the  first,  and  the  flap  raised.  A  sub-periosteal 
incision  of  the  third,  fourth,  fifth,  and  sixth  ribs  is  then  per- 
formed either  by  removing  them  or  by  bending  them  by  frac- 
ture, so  as  to  replace  them  after  the  operation.  The  pleura  is 
then  pushed  forward  and  the  bronchus  searched  for.  This  opera- 
Am  Surg  23 


354  WII.LARI), 

tion  has  been  employed  to  reach  the  oesophagus,  and  it  is  possi- 
ble that  it  may  yet  be  usfd  in  searching  for  the  bronchus.' 

Quene  and  Hartmann*  have  advised  the  opening  of  the  pos- 
terior mediastinum  by  a  vertical  incision  over  the  angle  of  the 
ribs,  between  the  spinal  border  of  the  scapula  and  the  ver- 
tebral column,  about  four  fingers'  breadth  from  the  spine,  the 
middle  of  the  incision  corresponding  with  the  spine  of  the 
scapula.  They  state  that  the  upper  lobe  of  the  lung  and  the 
summit  of  the  cavity  is  thus  made  easily  accessible,  and  that 
this  is  a  better  route  than  the  resection  of  the  ribs  below  the 
clavicle. 

The  operation  has  not  been  done,  so  far  as  I  know,  in  man ; 
and  while  it  would  be  of  advantage  for  reaching  the  oesophagus, 
the  same  diflficulties  that  have  already  been  mentioned  would  be 
inevitable  in  any  operation  upon  the  bronchus.  It  may  serve, 
however,  as  a  route  for  an  entrance  into  a  tubercular  cavity  of 
the  upper  lobe — local  surgical  treatment  of  which  will,  in  my 
belief,  at  some  future  day  be  practicable.  It  may  also  prove 
useful  in  reaching  the  vertebral  bodies  for  caries. 

In  this  operation  the  trapezius  is  pushed  aside  instead  of  being 
incised.  The  ribs  are  excised  from  the  second  to  the  sixth  suffi- 
ciently to  permit  the  penetration  into  the  posterior  medias- 
tinum. The  hilum  of  the  lung  might  possibly  be  reached  by 
this  route,  by  stripping  off  the  pleura  instead  of  incising  it,  thus 
avoiding  the  great  danger  arising  from  the  entrance  of  air  into 
the  pleural  cavity. 

The  operation  which  was  attempted  by  Dr.  Rushmore,  but 
which  was  not  completed,  was  the  making  of  a  flap  three 
inches  long  and  three  inches  wide,  with  its  detached  edge 
along  the  left  clavicle.  He  had  cut  through  and  pushed  back 
the  pectoral  muscles,  and  was  about  making  the  section  of  the 
ribs  with  a  saw,  when  he  was  compelled  to  desist  his  efforts  in 
order  to  revive  the  patient. 

1  In  the  Journal  of  the  American  Medical  Association,  June  25,  1891,  it  is  stated  that 
Figuiera  was  experimenting  upon  this  subject  by  the  posterior  incision,  but  I  have  seen 
nothing  published  by  him. 

2  Bulletin  et  Memoires  de  la  Societe  de  Chirurgie  de  Paris,  vol.  xvii,  1891,  Nos.  i,  2. 
University  Med.  Magazine,  July,  1891,  p.  644. 
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The  difficulty  in  extraction  through  the  trachea  in  this  case 
was  that  the  round  body,  half  an  inch  in  diameter,  accurately 
fitted  the  cylindrical  bronchus,  and  gave  no  opportunity  for  the 
forceps  to  grasp  it  unless  the  bronchus  could  be  first  dilated 
sufficiently  to  allow  the  jaws  to  pass  between  the  walls  of  the 
tube  and  the  cork.  He  employed  various  devices  for  securing 
the  object  after  tracheotomy  with  division  of  the  second,  third, 
and  fourth  rings.  Air-pump  suction  worked  perfectly  well  in 
experimenting  upon  rubber  tubing  and  cork,  yet  it  could  not 
dislodge  the  object  when  held  by  the  swollen  mucous  membrane 
of  the  bronchus.  Instruments  with  concealed  hooks  he  dis- 
carded as  useless  on  account  of  the  impossibility  of  accurately 
distinguishing  between  the  cork  and  the  mucous  membrane. 
This' I  have  found  an  exceedingly  difficult  thing  even  with 
rougher  bodies  than  cork,  as  the  cartilaginous  rings  give  a  firm 
sensation  to  the  probe,  greatly  resembling  a  foreign  body. 
Piano-wire  loops  were  also  tested  by  experiment  on  tubing,  but 
the  loop  would  not  pass  beyond  the  body.  Adhesive  substances 
were  found  to  be  useless  on  a  moist  surface.  With  Tiemann's 
oesophageal  forceps  he  was  able  to  distend  the  rubber  tubing 
and  grasp  the  cork.  These  seemed  the  most  hopeful  methods 
of  relief  offered,  and  they  were  used  at  the  first  operation.  At 
the  second  operation  he  thought  his  instrument  touched  the 
cork.     This,  however,  was  only  conjecture. 

At  the  first  operation  the  patient  was  etherized  forty  minutes, 
when,  as  the  object  was  not  found,  he  was  allowed  to  recover. 
His  temperature  varied  subsequently  from  icxD°  to  103°. 

The  second  operation  was  attempted  five  days  later.  The 
patient  labored  under  increasing  difficulty  of  respiration.  There 
was  dulness  over  the  left  thorax,  and  he  was  evidently  sinking. 
A  corkscrew,  concealed  in  a  hollow  tube,  30  French  calibre, 
twelve  inches  long,  slit  from  end  to  end  for  the  purpose  of  respira- 
tion, was  employed.  This  apparatus  consisted  of  three  portions, 
an  outer  envelope,  an  inner  tube,  with  two  concealed  spikes, 
and  within  this  a  long-handled  corkscrew,  which  could  be 
easily  rotated.  He  was  able  to  reach  the  cork  and  was 
satisfied   that  the  spikes   were   not  fixed   in   the  wall    of  the 
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bronchus  by  rotating  the  whole  instrument  on  its  long  axis. 
The  screw  having  been  presumably  driven  into  the  cork,  traction 
was  made.  The  coil,  as  was  proven  later,  pulled  from  the  cork. 
The  patient  coughed  up  a  moderate  amount  of  bloody  mucus, 
and,  breathing  with  markedly  increased  difficulty,  became  deeply 
cyanosed,  which  cyanosis  continued  until  the  end  of  the  operation. 

The  difficulty  of  respiration  was  increased,  and  it  was  believed 
that  the  cork  had  passed  over  to  the  right  bronchus.  After  ten 
or  fifteen  minutes'  further  search  the  anterior  operation,  as  de- 
scribed, was  attempted,  but  abandoned.  Death  occurred  five  days 
later",  the  condition  never  again  warranting  operative  procedures. 

At  the  post-mortem  examination  the  cork  was  found  at  the 
bifurcation  of  the  left  bronchus.  The  lower  end  of  the  cork  was 
broken  off,  probably  before  it  was  swallowed.  The  mucous 
lining  was  sloughing  and  congested.  Pus  oozed  from  the  small 
bronchi.  The  lung  was  hepatized.  The  right  lung  was  slightly 
congested  and  cedematous.  Two  punctures  were  found  upon 
the  upper  surface  of  the  cork,  and  a  small  piece  was  missing. 

When  a  foreign  body  becomes  impacted  in  the  bronchus,  the 
gravity  of  the  injury  becomes  more  and  more  serious.  Accord- 
ing to  the  statistics  of  Weist  and  others,  a  large  percentage  of 
these  are  fatal  ultimately,  either  from  pneumonia,  gangrene, 
abscess,  or  other  complications. 

On  a  careful  physical  examination  to  determine  the  site  of 
the  impaction,  the  quality  of  the  sounds  elicited  on  percussion 
will  vary  from  slight  dulness  to  flatness  according  to  the  amount 
of  blockade,  and  also  with  the  nature  of  the  body  itself  The 
primary  percussion  note  will  not  be  altered  except  where  there 
is  complete  obstruction.  Later,  if  pleurisy  or  pneumonia  super- 
vene, of  course  the  ordinary  physical  signs  will  be  present.  If 
there  is  entire  obstruction,  or  if  complete  collapse  occurs,  there 
will  be  but  little,  if  any,  movement  of  the  ribs.^ 

1  Stengel  (Univ.  Med.  Mag.,  August,  1891,  p.  729;  Brit.  Med.  Journ.,  April  25,  1891) 
says  that  we  can  determine  definitely  by  auscultation  which  bronchus  is  filled.  If  the 
air  does  not  pass  in,  then  it  is  entirely  occluded ;  if  the  sounds  are  sibilant  on  inspira- 
tion, the  obstruction  is  incomplete  and  the  opposite  side  will  be  normal.  The  sound 
will,  of  course,  vary  as  the  object  is  tubular  or  solid.  In  partial  obstruction  of  the 
bronchus  a  portion  of  the  lung  may  be  resonant. 
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A  metallic  substance  will,  of  course,  give  forth  a  more  whis- 
tling sound,  and  peculiar-shaped  bodies  may  occasion  strange 
notes.  The  respiratory  murmur  may  be  altered  in  tone — may 
be  extinguished  or  altogether  lost,  while  upon  the  opposite  side 
respiration  will  usually  be  puerile. 

The  primary  symptoms  of  bronchial  impaction  are  usually 
dyspnoea,  livid  face,  spasmodic  cough,  pain  in  the  chest,  and 
less  interference  with  the  voice  than  in  laryngeal  impaction. 
Thoracic  pain  is  usually  present  and  very  constant.  Expiration 
is  ordinarily  more  difficult  than  inspiration. 

The  prognosis  of  these  cases  is  much  more  serious  than  in 
tracheal  and  laryngeal  obstruction,  and  the  chances  of  securing 
the  body  either  by  operation  or  by  voluntary  expulsion  are 
greatly  diminished. 

It  must  be  remembered  that  foreign  bodies  sometimes  shift 
from  one  bronchus  to  the  other.  The  right  bronchus,  being 
almost  in  line  with  the  trachea  and  occupying  as  it  does  nearly 
three-fifths  of  the  area  of  the  tube  (from  the  fact  that  the  point 
of  division  lies  to  the  left  of  the  median  line),  is  most  likely  to 
receive  the  foreign  body.  Cheadle  found  that  in  thirty  cases, 
sixteen  were  on  the  left  side.  Kocher  gives  Sanders'  tables  of 
twenty-one  deaths  without  operative  interference  or  expulsion, 
of  which  ten  were  in  the  right  bronchus,  none  in  the  left.  In 
thirty-four  cases  operated  upon,  thirteen  were  on  the  right,  five 
on  the  left. 

Beleg  gives  thirty  cases,  in  which  nineteen  were  in  the  left 
bronchus. 

The  right  bronchus  is  three  quarters  the  size  of  the  trachea ; 
the  left,  one-half.  The  right  is  about  one  inch  in  length  ;  the 
left,  two  inches. 

Voluntary  Expulsion. -:-This  is  so  common  an  occurrence 
that  this  end  should  not  be  despaired  of  even  when  the  body  is 
within  the  bronchus.  Of  course,  this  will  depend  somewhat 
upon  the  character  of  the  foreign  body.  Seeds  of  all  kinds  will 
naturally  swell  under  the  action  of  heat  and  moisture,  and  may" 
at  first  occasion  increasing  obstruction,  but  as  softening  occurs, 
expulsion  may  be  accomplished  by  a  voluntary  effort  of  the 
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patient.  Hence  the  policy  of  non-interference  in  seed  impac- 
tion is  usually  the  wise  course.  Expulsion  usually  occurs  in 
the  first  few  hours,  but  it  may  be  delayed  for  weeks  ;  one  case 
is  on  record  where  a  bone  remained  for  sixty  years.  Secondary 
expulsion  may  occur  after  ulceration  and  abscess,  and,  although 
these  cases  even  end  in  recovery,  yet  such  degeneration  of  the 
lung  frequently  results  in  death.  A  body  occasionally  becomes 
encysted ;  night-sweats  and  emaciation  often  follow,  and  the 
tubercular  process  may  be  engrafted  upon  the  inflammatory 
lesion. 

Inversion. — Many  authors  advise  against  inversion  of  the 
body,  but  in  my  judgment  this  procedure  is  advisable  in  bron- 
chial impaction,  especially  when  the  substance  is  metallic,  and 
particularly  after  tracheotomy,  when  the  risk  of  its  lodgment  in 
the  larynx  has  been  greatly  diminished.  Campbell  reports  a 
death  from  hemorrhage  during  inversion,  but  this  is  exceptional. 
Statistics  of  foreign  bodies  impacted  in  the  bronchi  show  a 
slightly  increased  percentage  in  favor  of  non-interference. 
When,  however,  the  obstruction  can  be  located,'  a  low  trache- 
otomy is  justifiable  with  cautious  attempts  at  extraction.  These 
should  not  be  prolonged,  nor  should  imprudent  force  be  used. 

Considerable  difference  of  opinion  exists  upon  the  propriety 
of  operation  in  bronchial  impaction.  Kocher  says  that  opera- 
tion for  the  removal  of  foreign  bodies  is  but  an  experiment. 
Weist  proves  almost  conclusively  that  nearly  90  per  cent,  will 
recover  without  operation.  Westmoreland  favors  operation 
when  the  foreign  body  is  in  the  upper  air-passage,  but  when  in 
the  bronchi  it  is  not  advisable.  When  a  foreign  body  becomes 
impacted  in  the  bronchus,  extraction  is  an  impossibility  in  yS 
per  cent,  of  cases  even  after  tracheotomy. 

Weist  considers  that  the  mortality  is  increased  by  tracheotomy 
in  bronchial  impaction,  since  the  risks  of  the  operation  are 
added  to  the  primary  danger  together  with  the  perils  arising 
from  the  temptation  in  the  hands  of  a  rash  surgeon  to  pro- 
long operative  efforts.  Ulceration  and  perforation  may  result. 
Small,  hard  bodies  are  the  ones  most  liable  to  drop  into  the 
bronchus,  but  they  seldom  pass  beyond  the  binary  bifurcation. 
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Gross  advises  that  not  more  than  three  attempts  of  one  minute 
each  should  be  employed  with  forceps  to  remove  a  foreign 
body. 

The  danger  of  the  operation  is  largely  increased  by  injurious 
instrumentation.  Thirty  per  cent,  of  the  deaths  following  oper- 
ation are  from  pneumonia,  while  this  disease  causes  death  only 
in  18  per  cent,  of  non-operative  cases.  Still,  as  Rushmore 
wisely  remarks,  when  the  deaths  from  broncho-pneumonia  are 
added  the  results  are  practically  similar.  The  failure  to  extract 
a  foreign  body  even  after  operation  in  78  per  cent,  of  cases  is 
certainly  an  unfavorable  showing,  but  from  my  experiments 
upon  dogs,  I  certainly  am  not  inclined  to  believe  that  the 
chances  of  recovery  would  be  increased  by  approaching  the 
bronchus  through  the  chest-wall. 

For  the  purpose  of  extraction,  forceps  of  various  curves  are 
required.  Gross's,  Cohen's,  Mackenzie's,  or  Cusco's  lever-bladed 
ones  are  the  best.  D'Etiolle's  spoon,  or  a  bent  wire,  or  a  blunt 
hook,  may  sometimes  be  required,  varying  with  the  nature  of 
the  body  to  be  extracted. 

The  forceps,  though  slender,  should  be  exceedingly  strong, 
and  should  have  simple  serrated  edges,  so  as  not  to  wound  the 
mucous  lining  of  the  tube.  After  the  body  has  been  fixed  by 
inflammatory  action,  however,  extraction  is  often  impossible 
with  these  forceps.  In  the  case  of  round  bodies,  as  peas,  beans, 
and  peculiar-shaped  substances,  forceps  with  sharp  teeth  are 
permissible  in  order  to  prevent  slipping.  The  manipulations 
must  be  performed  with  extreme  caution,  and  the  withdrawal 
must  be  slow.  Instruments  acting  upon  the  plan  of  a  corkscrew 
are  occasionally  employed,  but  a  soft  substance  capable  of 
being  penetrated  by  such  a  device  would  render  the  diagnosis 
of  its  having  been  grasped  an  obscure  one. 

Suction  by  a  Bigelow  litholapaxy  pump  through  a  tube  with 
an  open  end  would  be  useful  for  the  removal  of  small  articles. 
Such  a  tube  could  be  made  much  larger  than  the  ordinary 
urethral  one,  or  rubber  tubing  can  be  employed.-  I  am  experi- 
menting with  a  rubber  tube  that  can  be  expanded  so  as  to 
occupy  the  entire  calibre  of  the  bronchus,  and  thus  give  strong 
suction-power. 
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After  tracheotomy  the  wound  should  be  kept  open  by  blunt 
hooks  or  by  stitches,  never  by  a  canula,  which  would  block  the 
exit  and  prevent  the  voluntary  expulsion  which  is  so  common 
even  after  failure  with  instruments.  The  dressing  should  be 
simply  loose  gauze,  to  exclude  the  dust  without  interfering  with 
the  exit.  The  air  should  be  heated  after  the  operation  to  80° 
or  85°,  as  I  am  satisfied  from  experience  that  all  tracheotomies 
do  better  in  a  high  temperature. 

When  the  opening  in  the  trachea  gives  entire  relief  from 
dyspnoea,  it  is  very  improbable  that  any  object  is  fastened  in  the 
bronchus.  Tracheal  mirrors  with  electrical  illumination,  as  well 
as  laryngeal  ones,  should  be  employed  in  the  diagnosis  after 
tracheotomy.  The  greater  the  extent  and  duration  of  the  dys- 
pnoea the  greater  will  be  the  danger  from  pneumonia  after 
tracheotomy. 

The  work  of  Avonssohn,  Gross,  Durham  (Holmes'  Surgery), 
Weist,  and  others  have  made  possible  many  successful  results.' 
It  is  certainly  impossible  for  any  surgeon  to  diagnosticate  before- 
hand whether  his  individual  case  is  one  of  those  in  which  the 
obstruction  will  be  loosened  and  coughed  up,  or  whether  it  will 
remain,  producing  gangrene,  pneumonia,  or  subsequent  abscess, 
consequently  each  case  should  be  most  thoroughly  considered. 

Bronchus  originally  meant  the  windpipe,  while  the  two  pri- 
mary divisions  were  named  bronchia,  hence  the  term  bronch- 
otomy  was  used  to  designate  any  opening  in  the  air-passages  of 
either  larynx,  trachea,  or  bronchus ;  and  Gross  and  other 
writers,  even  as  late  as  Weist,  still  use  the  term  to  designate 
the  high  operation.  It  should  be  confined  to  operation  upon 
the  bronchus,  as  laryngotomy  and  tracheotomy  properly  desig- 
nate these  higher  operations. 

Weist  (Trans.  Amer.  Surg.  Assoc,  Vol.  I.)  gives  an  accurate 
and  careful  analysis  of  1000  cases  of  foreign  bodies  in  the 
larynx,  trachea,  and  bronchus,  as  will  be  remembered  by  all  the 
members  of  this  Association.  In  it  he  shows  conclusively  that 
the  simple  presence  of  a  foreign  body  is  not  an  absolute  indica- 
tion for  operation,  as  had  been  previously  held  by  most  surgical 

I  Bourdillat  gives  a  large  collection  of  cases  (Poulson,  "  On  Foreign  Bodies,"  p.  33) 
Also,  Maurice  Perrin  gives  statistics. 
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teachers.  While  operation  is  the  rule,  yet  there  are  modifying 
circumstances.  His  conclusions  were  that  76  per  cent,  of  non- 
operative  cases  recovered,  and  72  per  cent,  of  those  operated 
upon,  but,  of  course,  the  latter  were  the  worst  class,  as  the  former 
included  many  in  which  early  expulsion  took  place.  Weist 
does  not  advise  opening  simply  because  a  foreign  body  is 
present ;  there  must  be  some  other  indications.  He  advises 
non-interference  when  a  foreign  body  remains  quiet  and  the 
symptoms  are  not  serious,  but  favors  operation  when  the  body 
is  movable  and  when  there  are  frequent  attacks  of  suffocation. 

Smith  gives  i6cxD  cases,  with  70  per  cent,  of  recoveries  of 
non-operative  cases  and  76  per  cent,  of  operative  ones,  the  pro- 
portion being  one  death  to  every  three  and  a  half  cases  not 
operated  upon,  and  one  death  to  every  four  of  those  operated 
upon. 

Durham  gives  50  per  cent,  of  recoveries  in  non-operative 
cases  and  j'j  per  cent,  of  operative  ones ;  also,  he  gives  74  per 
cent,  of  tracheotomy  recoveries.  Guyon  and  Durham,  in  1674 
cases,  give  70  per  cent,  of  recoveries  in  non-operative  cases  and 
75  per  cent,  in  operative  ones. 

Medico-legal  cases  arise  in  connection  with  impacted  objects 
in  the  bronchi,  as  death  is  sometimes  sudden.  Only  a  few  days 
since  a  mother  was  arrested  for  killing  her  child.  Post-mortem 
revealed  the  fact  that  during  the  operation  of  spanking,  the 
child  had  swallowed  a  button,  which  had  caused  almost  im- 
mediate death  by  lodgment  in  the  bronchus. 

Conclusions. —  i.  The  bronchus  in  dogs  can  be  reached  either 
anteriorly  or  posteriorly  through  the  chest-walls,  but  its  ana- 
tomical position  is  in  such  close  proximity  to  large  and  im- 
portant structures  that  safe  incision  is  a  matter  of  extreme 
difficulty  and  danger. 

2.  Bronchotomy  through  the  walls  of  the  thorax  is  an  opera- 
tion attended  with  great  shock  from  collapse  of  the  lungs,  and 
until  technique  is  further  advanced  is  liable  to  result  in  im- 
mediate death. 

3.  Collapse  of  the  lung  is  more  serious  in  a  healthy  organ 
than  in  one  previously  crippled  by  disease. 
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4.  The  serious  inherent  difficulties  are  shock,  suffocation  from 
lung  collapse,  enormous  risks  of  hemorrhage  from  pulmonary- 
vessels,  injury  of  or  interference  with  the  pneumogastric,  great 
and  fatal  delays  owing  to  the  exaggerated  movement  of  the 
root  of  the  lung  caused  by  the  excessive  dyspnoea. 

5.  Closure  of  the  bronchial  slit  is  slow  and  dangerous.  To 
leave  it  open  causes  increasing  pneumothorax  by  its  valve  action, 
and  also  permits  the  entrance  of  septic  air  into  the  pleural 
cavity. 

6.  Although  a  foreign  body  can  be  reached  by  this  route,  yet 
removal  is  hazardous.  To  secure  a  subsequent  complete  cure 
seems  in  the  present  state  of  knowledge  very  problematical. 

7.  When  the  presence  of  a  foreign  body  in  the  bronchus  is 
definitely  determined,  and  primary  voluntary  expulsion  has  not 
been  accomplished,  there  is  great  danger  in  permitting  it  to  re- 
main, even  though  it  may  but  partially  obstruct  the  tube.  The 
risks  both  of  immediate  and  of  subsequent  inflammation  are 
serious. 

8.  Low  tracheotomy  is,  then,  advisable  when  the  presence  of 
a  foreign  body  is  certain  ;  it  adds  but  little  to  the  risk,  and 
affords  easier  escape  for  the  object  even  when  extraction  is  not 
feasible. 

9.  Subsequent  dangers  arise  from  severe  and  prolonged  instru- 
mentation, 7iot  from  tracheotomy. 

10.  Voluntary  expulsion  is  more  probable  after  than  before 
tracheotomy. 

1 1.  Tracheotomy  is  permissible  even  after  an  object  has  been 
long  in  position,  unless  serious  lung  changes  have  resulted. 

12.  The  question  of  tracheotomy  will  depend  largely  upon 
the  form,  size,  and  character  of  the  foreign  body, 

13.  The  term  bronchotomy  should  be  limited  to  an  opening 
of  the  bronchus,  and  should  not  be  employed  to  designate 
higher  operations. 

14.  The  risks  from  thoracotomy  and  bronchotomy  following 
unsuccessful  tracheotomy  are  much  greater  than  the  dangers 
incurred  by  permitting  the  foreign  body  to  remain. 
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DISCUSSION. 

% 

Dr.  J.  R.  Weist,  of  Richmond,  Indiana. 

One  of^he^eonclusions  which  I  reached  in  the  paper  referred  to  by 
Dr.  Willard  was  that  when  a  foreign  body  is  impacted  in  the  bronchus 
the  patient  has  a  better  chance  of  recovery  if  the  operation  of  bron- 
chotomy — as  it  was  then  called — is  not  done.  My  study  of  the  subject 
since  has  not  caused  me  to'change  the  conclusions  then  reached.  In 
formulating  them  I  recognized  all  the  dangers  which  have  been  pointed 
out  as  attending  a  patient  having  a  foreign  body  impacted  in  the  bron- 
chus, but  my  belief  was,  and  is,  that  opening  the  trachea  and  efforts  at 
extraction  increase  them.  While  it  is  occasionally  possible  to  remove 
a  foreign  body  with  forceps  or  otherwise,  I  am  of  the  opinion  that  a 
larger  number  of  patients  are  lost  when  these  efforts  are  made  than 
would  be  if  all  cases  were  trusted  to  the  unaided  efforts  of  Nature. 

Holding  this  view,  I  must  believe  that  the  later  method  of  opening 
the  thorax  and  attempting  to  reach  the  foreign  body  by  incision  into 
the  bronchus  itself  is  attended  with  still  greater  danger,  and  therefore 
an  operation  that  should  not  be  contemplated  in  any  case  of  this 
accident. 

Dr.  Stephen  H,  Weeks,  of  Portland,  Maine. 

I  wish  to  report  a  single  case  which  will  throw  some  light  upon  the 
subject.  I  believe  in  tracheotomy  for  foreign  bodies  in  the  trachea  or 
bronchus.  That  is  the  only  way  that  they  can  be  removed.  The 
foreign  body  may  come  up  to  the  vocal  cords,  and  unless  there  is  such 
an  opening  be  forced  back  again.  I  have  done  the  operation  several 
times,  and  have  always  succeeded  in  expelling  the  foreign  body,  either 
by  the  explosive  efforts  of  the  patient  or  by  removing  it.  The  case 
to  which  I  desire  to  refer  is  that  of  a  girl,  ten  or  twelve  years  of  age, 
who  drew  into  the  trachea  a  metallic  cap,  such  as  is  screwed  on  the 
top  of  a  tooth-powder  bottle.  This  remained  in  the  bronchus  for 
several  days  before  I, saw  her.  After  consultation,  it  was  decided  to 
attempt  its  removal  by  tracheotomy.  The  tracheotomy  was  done 
and  the  child  suspended.  After  making  several  explosive  efforts  with- 
out dislodging  the  body,  I  concluded  that  it  was  fastened  in  the  bron- 
chus. I  passed  a  long  pair  of  forceps  down  and  could  feel  the  cap. 
I  worked  a  long  time— it  seems  to  me  that  it  was  an  hour — but  I  failed 
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to  secure  it.  I  then  had  the  child  suspended,  and  introduced  the 
forceps  with  the  patient  in  this  position,  and  after  a  few  attempts  suc- 
ceeded in  securing  the  body.  Whether  this  was  simply  a  coincidence, 
or  whether  the  suspension  assisted,  I  cannot  say. 

In  reference  to  prolonged  manipulation,  I  think  that  in  the  case 
referred  to  the  operation  must  have  lasted  two  hours.  There  was  no 
bad  symptom,  and  the  child  made  an  uninterrupted  recovery.  It 
seems  to  me  that  the  danger  is  not  in  the  length  of  time,  but  in  the 
character  of  the  manipulation.  I  think  that  we  are  justified  in  mak- 
ing a  prolonged  careful  effort  to  secure  the  foreign  body,  and  success 
may  come  at  the  end  of  two  or  three  hours. 

Dr.  W.  H.  Kingston,  of  Montreal,  Canada. 

My  experience  is  similar  to  that  of  the  gentleman  who  has  just  taken 
his  seat.  Some  years  ago  I  was  required  to  perform  tracheotomy  for 
the  removal  of  an  artificial  central  incisor  tooth,  with  its  gold  attach- 
ment, which  a  lady  had  gotten  into  her  windpipe.  I  made  the  low 
incision,  making  a  free  opening,  and  I  was  surprised  at  the  facility 
with  which  I  could  pass  through  the  trachea  and  reach  both  bronchi, 
the  right  particularly.  The  search  for  the  foreign  body  was  long  and 
tedious.  I  was  groping  in  the  bronchi,  when  the  foreign  body  was 
really  at  about  the  seventh  tracheal  ring.  Not  finding  the  foreign 
body  near  either  bronchus,  I  again  introduced  the  forceps  a  short 
distance  and  then  opened  and  closed  them,  and  advancing  the  open 
forceps  a  little  further  and  again  closing.  I  advanced  in  this  way 
with  the  open  instrument  until  I  closed  upon  a  soft  body,  which  I 
removed.  It  proved  to  be  the  tooth  entirely  covered  with  thickened 
and  tough  mucus,  only  a  small  point  of  the  gold  plate  being  visible. 
The  foreign  body  had  been  in  the  windpipe  nearly  three  months.  The 
lady  always  had  a  good  voice,  and  after  the  accident  remarked  that 
she  never  sang  better  or  so  sympathetically  as  when  the  foreign  body 
was  in  position.  The  operation  was  performed  not  for  any  irritation 
it  produced,  but  mainly  on  account  of  the  appearance  of  troublesome 
cough,  which  quickly  subsided  after  tracheotomy. 

Mr.  Howard  Marsh,  of  London,  England. 

When  a  foreign  body  is  lodged  in  the  air-passages,  the  condition 
is  one  that  must  always  be  regarded  as  very  grave,  and  the  question 
whether  operative  interference  should  be  resorted  to  is  of  great  impor- 
tance.    These  cases  vary,  of  course,  according  to  the  nature  of  the 
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foreign  body  and  its  situation  and  degree  of  impaction  ;  but  it  must 
be  remembered  that  if  left  the  intruding  object  will  almost  certainly 
lead  to  very  serious  consequences.  I  believe  that  the  rule  should  be 
to  resort  to  tracheotomy  without  loss  of  time,  making  a  free  opening 
as  low: m-tbe- neck  as  can  be  safely  effected.  The  operation,  when 
carefully  carried  out,  is  free  from  any  material  danger.  If  the  body 
is  loose,  it  may,  as  I  have  several  times  seen,  be  expelled  from  the 
wound  when  this  is  held  open  with  narrow  retractors,  or  it  may  be 
extracted  by  forceps  cautiously  introduced.  It  is  very  important  to 
learn,  if  possible,  not  only  the  situation,  but  the  nature  of  the  foreign 
body,  and  to  adapt  the  means  used  for  its  removal  to  circumstances. 
I  remember  a  case  that  illustrated  this  in  a  very  forcible  manner.  A 
doctor's  child — a  girl  of  eleven — got  into  her  trachea  one  of  the  small 
metal  caps,  shaped  like  a  thimble,  which  are  used  to  protect  the  points 
of  lead-pencils.  Physicians  had  located  the  cap  in  the  left  bronchus. 
Tracheotomy  was  performed  by  Mr.  Thomas  Smith,  who,  thinking  it 
possible  that  the  open  end  of  the  cap  might  fortunately  be  facing 
upwards,  provided  himself  with  a  pair  of  forceps  grooved  on  their 
outer  surface  at  their  points  to  correspond  with  the  "  worm  "  on  the 
inner  side  of  the  cap.  These  forceps  were  introduced,  and  were 
found  to  be  in  contact  with  the  foreign  body.  They  were  then 
pushed  on  a  little  further,  and  their  blades  were  gently  separated. 
Mr.  Smith  felt  that  they  seemed  to  have  entered — to  have  passed  into 
the  canal  of  the  cap  and  to  be  gripped  by  it,  and,  on  being  with- 
drawn, they  brought  it  with  them.  I  was  interested  in  the  question 
as  to  what  amount  of  manipulation  is  safe.  There  is  no  doubt  of  the 
possibility  of  doing  great  harm  if  any  roughness  is  used ;  but,  as  there 
is  also  great  danger  in  leaving  the  foreign  body,  we  may  prolong  the 
examination  considerably,  in  the  hope  of  at  length  succeeding  in 
effecting  the  removal  of  the  object,  whatever  it  may  be. 

Dr.  Willard.  I  certainly  feel  that  the  conclusions  in  regard  to 
tracheotomy  are  justified.  We  have  great  advantages  from  an  opening 
in  the  trachea.  Sometimes  the  foreign  body  is  displaced,  lodges  in 
the  larynx,  and  the  patient  suffocates;  while,  if  the  opening  in  the 
trachea  is  free,  voluntary  expulsion  can  take  place. 

In  regard  to  bronchotomy,  I  tried  to  study  the  matter  honestly  and 
thoroughly,  and  could  arrive  at  no  other  conclusion  than  that  it  was 
an  exceedingly  dangerous  operation. 


A  CASBTJF  DIFFUSE  FIBROMA  WITH  A  TENDENCY 

TO  INTRA-CANALICULAR  GROWTH  OF 

BOTH  BREASTS. 

Operation  on  Each  with  an  Interval  of  Three  Weeks; 

Recovery.     The  Smaller  Weighed  after  Removal 

Seventeen  Pounds,  the  Larger  Forty-three 

Pounds  ;  Combined  Weight,  Sixty  Pounds. 

By  C.  B.  porter,  M.D., 

PROFESSOR  OF  CLINICAL  SURGERY  IN   HARVARD  UNIVERSITY;   SURGEON  TO  THE 
MASSACHUSETTS   GENERAL    HOSPITAL,    BOSTON. 


I  SHOULD  not  think  of  asking-  the  attention  of  such  a  distin- 
guished gathering  of  surgeons  to  the  report  of  a  single  case, 
were  it  not  that  it  falls  to  the  lot  of  but  few  surgeons  to  see  such 
a  case,  and  still  fewer  to  operate  on  one. 

The  patient,  Mrs.  M.,  aged  thirty-seven  years,  was  born  and  has 
lived  in  Nova  Scotia.  She  entered  the  Massachusetts  General  Hos- 
pital just  at  the  close  of  the  service  of  Dr.  A.  T.  Cabot,  who  did  not 
think  her  at  that  time  in  a  condition  to  undergo  such  serious  opera- 
tions, and  she  became  a  patient  of  mine  in  the  service  following  his. 
Her  family  history  is  of  no  importance.  Her  personal  history  is  that 
of  ordinary  health  up  to  three  years  ago.  Has  borne  two  children, 
the  youngest  ten  years  old.  Her  catamenia  have  been  regular  and 
normal  up  to  three  months  ago,  when  they  ceased. 

Three  years  ago  she  discovered  a  hard  lump  in  the  outer  part  of 
right  breast  which  gradually  increased  in  size,  and  with  it  the  whole 
breast.  Three  months  after  the  right  breast  commenced  to  enlarge, 
the  left  breast  became  similarly  affected,  and  at  the  end  of  six  months 
the  right  was  the  size  of  a  baby's  head  and  the  left  a  little  smaller. 
For  some  time,  then,  the  growth  was  very  gradual,  but  three  months  ago 
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a  rapid  increase  took  place,  and  they  became  so  burdensome  by  their 
size  and  weight  that  she  could  not  work  and  could  stand  only  for  a 


Fig.  I. 


short  time.     She  is  most  comfortable  sitting  with  the  breasts  resting 
on  a  pillow  in  htr  lap.     In  the  recumbent  posture  the  pressure  of  the 
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weight  and  the  dragging  upon  the  chest-walls  embarrass  her  respiration. 
So  much  so,  that  after  her  entrance  to  the  hospital  a  frame  was  made 

Fio.  2. 


upon  which  the  breasts  could  be  suspended.     Never  has  any  pain  ; 
appetite  is  good,  and  she  sleeps  well.     Pulse  96 ;  temperature  97.8**. 


Am  Surg 
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Physical  examination  shows  she  is  pale,  emaciated,  with  ovarian 
facies.  Both  breasts  enormously  enlarged.  Right  breast :  largest  cir- 
cumference, thirty-eight  inches ;  length  from  chest-wall  to  nipple, 
seventeen  inches ;  circumference  at  base,  twenty-three  inches.  Left 
breast :  largest  circumference,  twenty-eight  inches ;  length  from  chest- 
wall  to  nipple,  fourteen  inches ;  circumference  at  base,  twenty-three 
inches.  Skin  oedematous,  thickened,  and  porky.  Throughout  both 
are  to  be  felt  movable,  hardened  masses  of  irregular  outline,  varying 
in  size  from  an  orange  to  a  closed  fist.  No  tenderness.  For  two 
weeks  every  attention  was  given  to  building  up  her  strength  for  an 
operation  which  in  size  of  wound  would  equal  a  hip-joint  amputation. 
At  the  end  of  that  time  she  was  brought  to  operation.  I  decided  to 
remove  the  left  and  smaller  breast  first.  Feeling  that  loss  of  blood 
was  one  of  the  dangers,  I  had  made  two  large  skewers ;  with  these  I 
transfixed  the  breast  vertically  and  horizontally  close  to  the  chest- 
wall,  and  behind  them  placed  a  tightly  drawn  rubber  tourniquet.  An 
anterior  and  posterior  flap  was  made  and  the  breast  removed.  All 
vessels  large  enough  to  be  recognized  were  tied  with  sterilized  silk 
before  the  tourniquet  was  removed,  and  little  blood  was  lost.  The 
operation  so  far  was  done  in  the  sitting  position ;  she  was  then  placed 
upon  a  table  and  a  few  remaining  pieces  of  the  breast  tissues  removed. 
Continuous  silk  suture  closed  the  wound,  with  bone  drainage.  Six  days 
after  the  stitches  were  removed,  and  there  was  a  slight  oozing  at  two 
points.  Four  days  later  the  wound  was  closed  and  was  dressed  with 
collodion  dressing  for  support.  Three  weeks  after  the  first  operation  I 
removed  the  remaining  breast  in  the  same  manner.  This  was  followed 
by  more  marked  shock  than  the  first,  but  six  hours  after  she  had 
reacted  well  and  was  in  good  condition.  Temperature  98°  ;  pulse  80. 
In  ten  days  the  dressings  and  sutures  were  removed  and  there  were 
two  small  stitch-hole  abscesses.  Convalescence  was  rapid ;  in  ten  days 
she  was  strong  enough  to  desire  to  leave  the  hospital  and  visit  some 
friends.  There  remained  two  very  small  granulating  spots,  and  she 
was  advised  to  report  at  the  hospital  soon,  in  case  all  did  not  go  well. 

The  sequel  of  this  seems  to  have  been  decided  by  the  irony 
of  Fate,  for  the  woman,  instead  of  visiting  her  friends  in  the 
near  vicinity  of  Boston  and  reporting  in  two  weeks  at  the  hos- 
pital, decided  in  a  few  days  to  return  home,  and  took,  in  the 
middle  of  winter,  a  cold  and  perilous  sea  voyage.  She  arrived 
home  the  day  before  Christmas,  and  called  her  physician  to  dress 
two  small  spots  where  the   cicatrix  had  given  way  since  she 
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left  the  hospital.  From  a  letter  from  her  physician,  Dr.  C.  A. 
Foster,  of  Bridgewater,  Nova  Scotia,  I  obtained  the  following 
history : 

"  At  the  time  he  first  saw  her,  temperature  and  pulse  were  normal,  but 
she  was  much  exhausted  by  her  sea  voyage  and  the  attendant  seasick- 
ness, which  was  violent  during  her  whole  passage,  and  she  had  suffered 
much  from  cold.  For  about  a  week  she  seemed  to  improve,  when  she 
developed  erysipelas,  first  in  the  region  of  right  breast,  and  then  ex- 
tending over  back  and  abdomen.  This,  in  four  days,  had  faded 
markedly,  when  she  suddenly  aborted  a  five  to  six  months'  foetus,  and 
died  three  hours  afterward  in  collapse," 

It  should  now  be  stated  that  before  she  left  the  hospital  my  senior 
house-surgeon  called  my  attention  to  an  enlargement  of  the  uterus, 
and  her  history  stated  that  her  catamenia  had  been  absent  three 
months  before  entrance.  I  told  him  that  as  she  was  not  aware  of  the 
enlargement  of  the  uterus  it  would  be  prudent  to  refrain  from  inform- 
ing her  of  the  fact.  She  might  be  pregnant,  and  that  time  would  deter- 
mine ;  she  might  have  a  uterine  fibroid,  which  condition  it  would  be 
better  for  her  to  discover  later ;  for  after  two  such  severe  operations  I 
was  content  that  she  was  well.  Her  condition  was  not  suspected  until 
her  convalescence  after  the  second  operation. 

The  histological  report  is  by  Dr.  W.  F.  Whitney,  pathologist 
to  the  hospital : 

"  Histological  Examination. — The  section  surface  of  the  growth, 
which  was  irregularly  divided  into  lobules,  was  of  a  slightly  translucent, 
grayish  color,  and  traversed  by  numerous  irregularly  branching  chinks 
or  fissures,  lined  with  a  softer  and  more  grayish  opaque  substance  than 
the  intervening  tissue. 

"  Microscopic  examination  showed  the  bulk  of  the  growth  to  be  made 
up  of  a  fibrous  tissue,  rich  in  cells  and  holding  in  its  interstices  con- 
siderable thin  serous  fluid.  Imbedded  in  this  were  gland-acini  and 
ducts  widely  separated  and  into  the  openings  of  which  the  fibrous 
tissue  had  forced  its  way.  These  could  be  directly  traced  into  the 
fissures  seen  with  the  eye,  the  lining  of  which  proved  to  be  flattened 
epithelial  cells.  In  structure,  therefore,  the  growth  is  essentially  a 
diffuse  intra-canalicular  fibroma,  and  is  not  to  be  regarded  in  the 
sense  of  a  true  hypertrophy  of  the  breast,  which  is  suggested  by  the 
bilateral  and  external,  somewhat  symmetrical,  shape." 

Billroth,  in  the  Deutsche  Chirurgie,  on  *'  Diseases  of  the  Breast," 
says  that  diffuse  hypertrophy  develops  usually  at  the  time  of,  or 
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soon  after,  the  first  menstruation ;  most  frequently  it  is  noticed 
from  the  fourteenth  to  the  sixteenth  year.     It  begins,  however, 
in  some  cases  two  or  three  years  after  the  first  menstruation. 
The  development  of  the  hypertrophy  then  goes  on  very  rapidly 
for  from  two  to  four  months,  and  then,  as  a  rule,  maintains 
about  the  same  size,  or  increases  still  more  with  the  first  preg- 
nancy, then  to  remain  unchanged.     In  the  cases  I  have  been 
able  to  collect — nineteen  in  all — the  time  of  life  at  which  the 
disease  commences  varies  much  more  than  Billroth  states — one 
being  forty-three  and   another   forty-two  years   old,   and   with 
those  who  were   married,  of  which   there   were   six,  the  ages 
varied  from  twenty-two  to  forty-three  years.     Of  the  unmarried, 
of  which  there  were  eight,  the  age  varied  from  fourteen  to  seven- 
teen years.    There  were  three  in  which  it  was  not  stated  whether 
married  or  single,  and  the  ages  were  twenty-two,  twenty-six, 
thirty-five,  and  there  were  two  in  which  no  age  was  mentioned, 
nor  whether  single  or  not.     In  thirteen  cases  both  breasts  were 
affected.     Billroth  says,  in  regard  to  the  course  of  the  disease, 
it  is  established,  only,  that  through  the  weight  of  the  tumor  the 
ability  to  do  work  is  much   lessened,  and  that,  as  a  rule,  the 
nourishment  of  the  subject  of  such  affliction  is  bad;  any  further 
constitutional  influence  does  not  seem  to  exist.     He  considers 
no  constitutional  or  local  treatment  except  amputation  of  any 
avail,  and  cites  three  cases,  one  each  by  Manec,  Hess,  and  Gliick, 
where  both  breasts  were  removed  at  separate  times  with  success. 
Billroth  also  states  that  within  his  knowledge  no  observations 
have  been  made  as  to  whether  such  hypertrophied  glands  return 
to  their  former  shape  and  size  if  the  person  becomes  pregnant 
and  nurses  her  offspring  after  birth. 

In  sixteen  cases  operated  upon,  nine  had  both  breasts  removed, 
and  one,  aged  only  fourteen,  had  both  breasts  very  large ;  one 
was  removed  and  the  other  diminished  in  size  after  her  cata- 
menia  were  established.  Six  who  had  only  one  breast  affected 
had  that  removed.  All  the  operations  were  successful,  except 
one  in  which  the  patient  died  on  the  fourteenth  day  with  fever. 

In  conclusion,  it  would  seem  from  this  analysis  that  this  dis- 
ease develops  mostly  at  the  age  of  puberty,  that  nothing  short 
of  removal  is  of  avail,  and  that  only  one  case  in  sixteen  died. 
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Table  of  Cases. 


No.  I 


Reference. 


1     Social 
condition 


Billroth,  Deutsche  Chi-  Domestic, 

rurgie,  Lieferung  41,  §  single, 

43.  P  ^-  1880.  virgi   . 

Billroth,  1880,  refer  abv.  Domestic, 
pregnant 

Velpeau,    1857,    Trait6  Married, 

des  Maladies  du  Sein,  two  sans. 
Paris,  1859. 

Demarquay,Gaz.  Med.,  Married. 
Paris,  1859,  p.  8t8. 

Manec,  Gaz.  du  Hopit.,  Single 
i      1859.  P-  45- 


Lotzbeck,    Schmidt's  

JahrbUcher,  cvi.  p.  51, 

i860. 
Maijolin,  Bulletin  de  la    Single. 

Societe  deChir.  Paris, 

vol.  ix.  p.  342. 
Richet,   Labarraque,  Single. 

Etude  sur  I'Hyp.  gia. 

Paris,  1875. 
Rosati  and  F.  Calzi,  Virgin. 

Archivio  della  Scuola 

d'Anat.  pat.,  vol.  ii. 


Humbert,  1885,  Lancette  ;     

Francaise,    Gaz.    des  i 

H6p:taux,  Paris. 
T.  J.  Crofford.TheTri-   | Virgin 

State  Medical  Society, 

Little  Rock,  Arkansas, 

vol.  i..  No.  12,  June, 


A«e. 


Breasts. 


Dr.  Roy,  Indian  Med. 
Gazette,  vol.  xvi.,  Cal- 
cutta, 1881. 


Married, 
children, 
S'/i  mos. 
pregnant. 
Dr.  Desenne,  Le  Progres    Virgin. 
Medical,  1886,  14th  yr. 
3d  series. 


Prof.  Baldassar,  Gazetta 
Medica,  Torino,  1884, 

XXXV. 

Hey,  Pijictical  Obser- 
vations in  Surgery, 
1834,  London. 

Hess,    Correspondenzbl 
des   Vere  ns    Nassau- 
ischer  Aerzte,  1859,  vol. 
xlix.  p.  17. 

GlUck,  Amtlicher  Bericht 
Uber  die  39.  Versamm- 
lung  DeutscherNatur- 
forscher  und  Aerzte  in 
Giessen  im  Sept.  1864, 
Gicssen,  1865,  p.  219. 

Nelson,  Texas  State 
Medical  Associ.tion. 


!  Married, 
'  one  child 


Dr.      Owen,      Western     1  Married. 
Med.    Reporter,    1884,   : 
Chicago.  j 


16  yrs. 

2a  •« 

43  " 

40  " 

ly  •• 

26  " 

15  " 

IS  " 


Both.  Left  23  in.  cir- 
cumference ;  right 
19^  in.  circum. 

Both.  Left  65  cm. ; 
right  68  cm. 

One.     Lift. 


One  Left  66  cm.,  4 
kilogrammes ;  began 
during  pregnancy. 

Both.  Left  7.5  kilog.; 
right  8  kilog 

One.  Left ;  after  two 
pregnancies,  i6^1bs. 
a  litres  of  milk. 

Both.  Right  1 510 
grammes. 

Both.  1985  grammes. 
One  weighed. 

Both.  Right  10}  cm. 
7  3  kilog.;  left  84  cm. 
3.3  kilog. 

Both. 


Both.  Right  27j^  in. 
circum. ;  left  31  in. 
•circum. 


Right  only.  14  in.  long, 
12  in  pedicle,  12  lbs. 


i  Both.     Left  3    kilog.; 
j     Right  3825 gram. 

i 

I  Left.    53  cm.  circum. 


Both  very  hrge. 


Both. 


Both. 


26  yrs.   One.    8Ji  lbs. 


I  Both.     Right  32  lbs. 
I     left  23 Ji  lbs. 


Dura- 
tion. 


5  mo. 
xyear 

7yeai» 


1  year 

2  years 

t  year 


X  year 


Result. 


Unoperated. 


Unoperated. 

Removed  ; 
microscope. 

Removed. 


Removed  at 
I  month  in- 
val. 

Removed. 


Removed 

right ; 

microscope. 
Removed ; 

microscope. 

Removed. 


Unoperated. 
Removed. 

Removed. 


Left  operated ; 
right  oper- 
ated later. 

Operated ; 
died  on  14th 
day   with 
fever. 
Left  operated; 
right  then  di- 
minished and 
catanienia 
appeared. 
Operated  at 
an  interval. 


Operated  at 
an  interval ; 
microscope ; 
"  cysto-sar- 
coma." 

Operated. 
Operated. 
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DISCUSSION. 


Dr.  James  M.  Barton,  of  Philadelphia. 

Cases  of  this  kind  are  quite  rare ;  one  came  under  my  observation 
recently  at  the  Jefferson  College  Hospital,  in  JPhiladelphia.  In  that 
case  one  breast  only  was  involved,  and  it  was  not  as  large  as  those 
reported  by  Dr.  Porter,  being  only  twenty-eight  inches  in  circum- 
ference. 

I  removed  it  in  the  same  way,  and  using  the  same  precautions  as 
Dr.  Porter.  The  patient  made  a  speedy  recovery,  without  suppura- 
tion or  other  complication.  The  specimen  I  afterward  exhibited  to 
the  Pathological  Society  of  Philadelphia. 

At  that  time  I  succeeded  in  collecting  thirty-four  cases  of  this  form 
of  growth,  the  majority  of  which  I  found  in  a  French  monograph 
upon  this  subject  by  Dr.  Grabs. 

In  twenty-two  of  these  cases  both  breasts  were  involved ;  in  the 
remaining  twelve  but  one  breast  was  affected,  the  right  and  left  breast 
being  diseased  with  about  equal  frequency.  Most  of  the  cases  occurred 
before  the  twentieth  year,  though  one  patient  was  in  her  forty  third 
year.  In  three  cases  unoperated  upon  the  breasts  became  ulcerated, 
sinuses  ran  in  all  directions,  septic  poisoning  ensued,  and  after  long- 
continued  suffering  the  patients  perished — some  from  exhaustion,  and 
some  from  pyaemia. 

The  rarity  of  the  disease  is  shown  by  the  fact  that  Dr.  Gross,  in  his 
Surgery,  records  having  seen  but  one  case,  and  Billroth  mentions 
having  seen  but  two. 


RETRa-PERITONEALTUMORS:  THEIR  ANATOMICAL 

RELATIONS,    PATHOLOGV,    DIAGNOSIS,  AND 

TREATMENT. 
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As  our  experience  in  abdominal  surgery  increases,  we  find 
there  are  yet  many  problems  that  confront  us,  and  of  these 
problems  there  is  none  which,  to  my  mind  requires  at  our 
hands  more  careful  research  and  is  capable  of  greater  improve- 
ment, both  in  operative  management  and  prognosis,  than  new- 
growths  arising  from  the  retro-peritoneal  space. 

The  exact  diagnosis  as  to  the  true  nature  of  these  growths 
may  not  be  so  necessary,  but  a  clearer  investigation  at  the  post- 
mortem table  and  pathological  laboratories,  to  determine  ana- 
tomical relations  and  physical  changes,  cannot  be  denied.  In 
order  to  bring  this  subject  more  fully  to  your  attention,  allow 
me  to  report  to  you  the  histories  of  a  few  cases  which  have 
come  under  my  observation. 

Case  I. — Miss  S.,  forty-two  years  of  age,  consulted  me  in  March, 
1882,  in  relation  to  a  tumor  located  in  the  back.  She  gave  a  good 
family  history,  and  with  the  exception  of  this  difficulty  had  suffered 
from  no  important  diseases.  About  fifteen  years  prior  to  my  first  con- 
sultation she  had  noticed  a  small  growth  in  the  back,  to  the  right  of 
the  spine,  and  at  the  level  of  the  first  lumbar  vertebra.  It  grew 
slowly  and  gave  rise  to  no  particular  discomfort,  until  recently,  when 
it  gave  increased  anxiety  on  account  of  more  rapid  growth. 
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Examination  revealed  a  large  tumor  attached  to  the  right  side  of 
the  spine  and  ribs,  and  extending  into  the  dorsal  region,  as  far  as  the 
angle  of  the  scapula.     It  seemed  deeply  attached  to  the  surrounding 


Fig.  I. 


tissues,  of  a  smooth  contour,  and  hard  to  the  touch.  (Fig.  i.)  An 
operation  for  the  removal  of  the  growth  was  advised,  but  declined  by 
the  patient. 
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I  saw  her  several  times  in  the  interval  between  this  time  and  her 
death,  in  November,  1888,  and  at  one  visit  introduced  the  fine  needle 
of  the  aspirator  into  the  tumor,  when  about  two  ounces  of  blood  were 
immediately  withdrawn.  The  tumor  continued  to  increase  in  size 
until  her  death,  from  other  causes. 

At  the  autopsy  the  growth  was  removed  and  its  origin  found  in  the 
connective  tissue  about  the  right  kidney.  It  was  distinctly  encapsu- 
lated and  easily  removed;  its  blood-supply  was  abundant,  chiefly  from 
its  lower  border.  The  tumor  weighed  eight  pounds  and  upon  section 
showed  abundant  stroma,  having  the  appearance  of  fibro-myxoma, 
with  here  and  there  an  apparent  area  of  lipomatous  tissue ;  also  there 
were  cavernous  spaces.  Undoubtedly  the  needle  of  the  aspirator  had 
punctured  a  thrombotic  cavity  containing  an  eff"usion  of  blood. 

Microscopical  examination  revealed  the  presence  of  fat  and  myxo- 
matous tissue,  with  an  abundant  small  round-cell  infiltration  into  the 
stroma  of  the  growth.  The  growth  could  have  been  enucleated  by 
the  crucial  lumbar  incision,  from  the  kidney,  saving  the  latter. 

Case  II.— On  May  28,  1889,  Dr.  I.  I.  Buckbee,  of  Fonda,  N.  Y., 
brought  to  my  office  for  consultation  a  patient  with  the  following 
history : 

Mr.  H.  v.,  forty-one  years  of  age,  a  native  of  United  States,  married, 
and  by  occupation  a  farmer.  He  gave  an  indifferent  family  history — 
grandfather  died  of  dropsy,  father  of  rheumatism,  a  cousin  of  phthisis. 
Until  five  years  ago  patient's  health  had  been  good.  He  then  injured 
his  back  by  lifting  a  hay  press.  The  pain  following  this  injury  had 
never  been  relieved,  although  blisters  were  applied  and  medicines 
were  administered  for  a  considerable  period.  He  had  also  employed 
many  patent  nostrums  without  relief,  and  two  years  ago  discontinued 
all  treatment.  Three  months  ago  he  grew  worse,  the  abdomen  begm 
to  enlarge,  the  pain  was  more  severe,  he  lost  both  appetite  and  flesh, 
the  ankles  became  oedematous,  and  a  distressing  cough  followed.  The 
bowels  were  constipated,  the  urine  scanty  and  high-colored,  but  free 
from  albumin  or  casts. 

Physical  examination.  Abdomen  was  rather  more  prominent  on 
right  than  on  the  left  side  and  to  palpation  gave  an  impression  similar 
to  that  of  a  lipomatous  tumor.  Fluctuation  could  not  be  elicited  at 
any  point.  Percussion  revealed  flatness  from  the  right  nipple  to  the 
crest  of  the  ilium  on  that  side,  and  extended  to  the  median  line, 
save  in  a  narrow  space  along  the  border  of  the  ribs,  where  there 
existed  a  zone  of  resonance. 
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Diagnosis.  First,  the  tumor  was  manifestly  not  cystic,  nor  was  it 
connected  with  the  liver,  being  separable  from  the  liver  border  by 
a  distinct  line  of  resonance  on  percussion.  Was  it  a  tumor  of  the 
abdominal  walls,  of  the  omentum,  caecum,  of  the  kidney,  or  of  the 
retro-peritoneal  space?  Was  it  a  dislocated  liver,  localized  impaction 
of  feces,  or  hydatids  ?  Hydatids  were  excluded  by  the  absence  of 
obscure  fluctuation,  of  nodular  excrescences,  and  the  hydatid  thrill. 
Fecal  impaction,  by  the  absence  of  that  doughy  feeling  and  the  ability 
to  secure  free  evacuation  of  the  bowels.  The  liver  could  not  be  dis- 
located alone,  for  there  was  on  percussion  dulness  over  its  normal 
area.  The  tumor  was  too  deeply  seated  to  have  its  origin  in  the 
abdominal  walls,  did  not  move  with  the  respiratory  act,  nor  was  its 
mobility  affected  by  the  fixation  of  the  abdominal  walls.  New-growths 
of  the  omentum  are,  unless  cystic,  usually  diffused  with  nodules  and 
accompanying  ascites.  Again,  the  dulness  is  often  relative  rather  than 
absolute.  Was  it  from  the  kidney?  The  urine  was  normal  but  scanty, 
the  dulness  extending  from  the  kidney,  or  rather  spine,  directly 
around  to  the  median  line.  The  probability  of  its  arising  from  the 
kidney  was  strong.  From  the  conditions  present,  an  exploratory 
abdominal  section  was  clearly  demanded,  an  opinion  which  was  con- 
firmed by  Drs.  Ward  and  Townsend  in  consultation.  Accordingly  an 
operation  was  done  on  June  i,  1889,  as  follows  : 

An  incision  five  inches  long  was  made  over  the  external  border  of 
the  right  rectus  muscle,  the  centre  of  the  incision  being  opposite  the 
umbilicus.  The  dissection  was  very  difficult ;  the  landmarks  were 
hard  to  determine,  and  I  was  not  quite  sure  that  I  had  divided  the 
peritoneum,  when  the  tumor  appeared  in  the  wound.  The  capsule 
was  divided  and  the  tumor  substance  appeared  somewhat  like  fat. 
From  its  attachments  it  seemed  futile  to  attempt  its  removal.  The 
wound  in  the  capsule  was  closed  by  catgut  suture,  and  that  in  the  ab- 
dominal wall  by  silk.  The  patient  recovered  from  the  operation  and 
returned  to  his  home  June  22,  1889.  Small  portions  of  the  tumor 
removed  were  examined  and  found  to  consist  of  fat-cells  enclosed  in 
a  network  of  connective  tissue.  Numerous  small  cellular  elements 
were  found  in  the  stroma  of  the  growth.  The  patient  after  his  return 
home  was  relieved  of  his  pain  for  a  considerable  period.  The  wound 
at  the  time  of  the  operation  did  not  close  kindly,  and  later  reopened, 
a  portion  of  the  tumor  presenting  in  the  wound  as  a  fungoid  mass. 
The  relief  from  pain  was  undoubtedly  due  to  the  incision  of  the  capsule, 
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thereby  relieving  the  tension.  The  growth  continued  to  increase  very 
decidedly,  the  legs  became  oedematous,  respiration  from  the  encroach- 
ment of  the  tumor  became  very  much  embarrassed,  and  finally,  on 
October  21,  1889,  the  patient  died. 

Autopsy,  held  at  Fonda,  N.  Y.,  twenty-seven  hours  after  death. 
Body  very  much  emaciated  ;  rigor  mortis  well  marked.  Thorax  and 
abdomen  only  examined.  Abdomen  much  enlarged,  especially  upon 
the  right  side.  An  incision  from  the  intra-clavicular  notch  to  pubes 
was  made,  passing  in  a  curve  to  left  of  umbilicus.  A  second  incision 
was  made  above  the  fungoid  mass,  separating  it  from  the  abdominal 
wall.  The  diaphragm  was  situated  on  the  level  with  the  fourth  rib, 
on  the  right  side,  and  not  quite  so  high  on  the  left.  To  the  right  of 
the  vertebra  the  abdomen  was  filled  by  a  large  growth,  encapsulated, 
and  having  the  appearance  of  adipose.  All  of  the  viscera  were  dis- 
placed to  the  left.  The  sternum  was  removed  and  both  lungs  found 
compressed,  but  otherwise  healthy.  There  were  no  adhesions  of  the 
pleura.  Each  pleural  cavity  contained  a  small  amount  of  serum.  The 
more  particular  examination  of  the  growth  showed  its  origin  to  be 
posterior  to  the  peritoneum,  and  carrying  it  forward  and  inward. 
Externally  it  was  continuous  with  the  abdominal  wall.  To  its  median 
internal  surface  the  caecum  was  attached,  the  meso-cgecum,  if  any, 
being  obliterated.  Superiorly  the  liver  had  been  displaced  to  the 
left,  and  the  right  lobe  was  intimately  adherent  to  the  growth.  The 
tumor  was  enucleated  as  follows  : 

The  peritoneum,  along  the  inferior  border,  was  torn  through,  and 
the  tumor  lifted  up  toward  the  thorax,  dividing  the  peritoneum  along 
the  internal  border  of  the  growth.  The  right  kidney  was  attached  to 
the  tumor  and  removed  with  it,  after  dividing  ureter  and  renal  vessels, 
which  were  much  dilated.  The  renal  vein,  approaching  the  size  of 
the  vena  cava  after  removal,  lay  completely  posterior  to  the  peri- 
toneum. Liver  smaller  than  normal  from  compression ;  gall-bladder 
empty  and  compressed  ;  spleen  normal  in  size,  color,  and  consistence; 
left  kidney  slightly  enlarged,  but  normal;  right  showed  evidence  of 
fatty  degeneration.  Omentum  shrunken,  free  from  fat;  stomach 
dilated  ;  intestines  not  distended,  and  normal  in  appearance. 

The  growth  (Fig.  2)  weighed  fifty-six  pounds,  and  later  the  mass  was 
divided  in  its  length.  Upon  division  a  considerable  amount  of  fluid 
escaped  from  numerous  cysts.  Examination  of  the  cut  surface  showed 
many  centres  of  softening,   where  the  growth  was  myxomatous  in 
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Structure.  The  external  portion  of  the  growth  was  of  a  firm  con- 
sistence and  resembled  adipose  in  appearance.  »  Portions  of  it  were 
hardened  in  Miiller's  fluid  and  cut  with  freezing  microtome.     For  this 

Fig.  2. 


part  of  the  work  I  am  greatly  indebted  to  my  assistant,  Dr.  Willis  G. 
Macdonald. 

Sections  prepared  from  the  outer  portion  were  made  up  of  adipose 
tissue,  as  were  also  other  small  areas  found  distributed  throughout  the 
growth.  The  softer  portions  were  made  up  of  a  connective  tissue 
stroma,  in  the  meshes  of  which  were  many  multipolar  cells,  besides 
abundant  small  round  cells.  The  stroma  was  relatively  very  sparely 
distributed.  In  the  growth  we  have,  then,  fat,  myxomatous  tissue, 
and  small  round  cells — the  characteristics  of  lipoma,  myxoma,  and 
sarcoma.  It  may  be  termed,  then,  an  adipose  tumor,  presenting  a 
condition  of  myxo-sarcoma  with  sarcomatous  infiltration. 

Case  III. — T  saw  this  case  in  consultation  with  Dr.  H.  E.  Mereness, 
of  Albany,  N.  Y.,  to  whom  I  am  indebted  for  the  notes: 

Mr.  N.,  aged  thirty-nine,  a  brassworker  by  occupation,  began  to 
suffer  from  vague  abdominal  symptoms  late  in  the  year  1888,  which 
were  attributed  by  his  physician  to  the  poisonous  effects  of  the  metal 
which  he  worked.     There  was  a  general  failing  in  health,  with  loss  of 
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flesh,  strength,  and  appetite.  Early  in  June,  1889,  he  found  himself 
no  longer  able  to  do  his  work,  and  went  into  the  country.  While 
there  he  developed  jaundice,  and,  upon  examination,  a  tumor  was 
found  in  the  left  hypochondriac  and  lumbar  regions  of  the  size  of  a 
child's  head.  He  returned  to  the  city,  where  I  saw  him  and  verified 
the  foregoing  history. 

I  found  that  he  had  suffered  from  no  previous  serious  illnesses,  and 
had  been  of  fairly  good  habits.  The  family  history  was  free  from 
tuberculosis.  His  father  died  of  cancer  of  the  stomach.  He  was 
very  much  emaciated,  and  conjunctivae  were  of  a  yellowish  cast,  which 
later  deepened  to  a  bronze.  An  exploration  was  advised,  believing  the 
growth  to  be  connected  with  the  left  kidney,  but  refused  by  patient. 
The  tumor  continued  to  grow  rapidly,  and  in  the  latter  part  of 
November,  1889,  he  died. 

An  abstract  from  the  notes  taken  at  the  autopsy  showed  that 
the  tumor  sprang  from  the  region  of  the  left  supra-renal  capsule 

Fig.  3. 


and  involved  it,  as  well  as  extending  downward  and  surround- 
ing the  kidney.  It  presented  itself  forward,  dislocating  the  pan- 
creas and  spleen,  and  by  pressure  impeded  the  flow  of  the  biliary 
secretions  into  the  intestinal  canal.  It  was  closely  attached  to 
the  vena  cava  and  aorta.  It  weighed  upon  removal  six  and  one- 
eighth  pounds,  and  upon  section  presented  gross  anatomical 
appearances    very    similar    to    the    case    previously    reported. 


382  VANDER    VEER, 

Microscopically,  there  was  a  greater  preponderance  of  sar- 
comatous and  myxomatous  elements.  Chemical  examination 
of  the  fluid  removed  from  the  open  spaces  showed  a  large 
proportion  of  mucin.     (Fig.  3.) 

Anatomical  Relations  and  Pathology. — From  the  histories 
of  these  cases  it  will  be  noticed  that  in  two  they  took  their 
origin  from  the  capsule  of  the  kidney,  and  in  the  other  from  the 
supra-renal  capsule.  A  careful  research  of  the  reported  cases, 
together  with  an  examination  of  all  accessible  works  on 
pathology,  impresses  one  that  the  most  frequent  origin  of  these 
growths  is  in  the  connective  tissue  of  the  capsule  of  the  kid- 
ney ;  the  next  most  frequent  seat  being  the  supra-renal  capsule, 
or  a  point  impossible  to  determine  with  exactness. 

Mr.  Hulke,  of  Middlesex  Hospital,  reports  a  case  of  myxoma 
surrounding  the  left  kidney,  which  he  operated  upon.  A  median 
section  was  made,  when  the  tumor  presented.  The  incision  was 
continued  through  the  posterior  layer  of  the  peritoneum,  just 
beyond  the  descending  colon.  The  tumor  proved  to  be  a 
myxoma,  and,  although  the  patient  recovered  from  the  opera- 
tion, it  returned  locally.  The  kidney  was  not  involved  by  the 
tumor,  and  could  have  been  enucleated. 

The  variety  of  growths  embraced  in  this  class  present  no  less 
peculiarities  than  do  the  other  features  of  their  natural  history. 
None  can  be  said  to  be  absolutely  benign,  even  those  which  are 
made  up  entirely  of  histological  elements,  such  as  lipoma,  fibroma, 
or  myxoma,  although  they  do  not  tend  to  the  formation  of  metas- 
tases or  to  the  infiltration  of  immediately  surrounding  tissues. 
It  is  true,  they  show  no  great  tendency  to  recurrence  when  com- 
pletely removed,  yet,  from  the  great  size  to  which  they  de- 
velop, the  consequent  discomfort,  and  from  their  tendency  to 
undergo  degenerative  changes,  they  cannot  be  classed  as  inno- 
cent growths. 

As  with  any  large  abdominal  growth,  there  is  always  a  degree 
of  encroachment  upon  the  thorax  and  pressure  upon  other 
organs.  In  Case  II.,  here  reported,  the  inferior  border  of  the 
liver  was  at  the  fourth  intercostal  space,  and  the  caecum  and 
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ascending  colon   were  displaced  toward    the  left  side  of  the 
abdomen. 

Those  springing  from  the  walls  of  the  pelvis  encroach  upon 
or  involve  the  bladder,  the  uterus,  the  rectum — very  often  pre- 
senting features  which  are  exceedingly  difficult  to  diagnosticate. 
The  origin  of  a  smaller  number  are  reported  respectively  as 
from  the  retro-peritoneal  lymphatics,  the  bodies  of  the  vertebra 
and  bones  of  the  pelvis,  and  the  root  of  the  mesentery.  In  by 
far  the  greater  proportion  of  the  cases  no  exact  origin  is  given; 
indeed,  from  the  subsequent  changes  in  anatomical  relations,  it 
would  seem  quite  impossible  to  determine  the  exact  point  of 
origin  of  many  of  the  very  large  retro-peritoneal  new-growths. 
They  have  almost  uniformly  presented  themselves  in  the  line 
of  the  least  resistance — that  is,  anteriorly.  In  the  first  case 
which  I  report,  the  tumor  presented  in  the  back — a  condition 
which  can  be  attributed  to  its  origin  from  the  extreme  upper 
border  of  the  kidney,  where  it  is  less  completely  bound  down 
by  the  lumbar  muscles  and  fascia.  When  they  have  reached  a 
sufficient  size  to  attract  the  attention  of  the  patient  they  present 
themselves  at  either  side  of  the  umbilicus,  somewhere  in  the 
region  of  the  lateral  lines  drawn  in  the  arbitrary  divisions  of 
the  abdomen  into  regions,  although  they  may  appear  centrally. 
With  the  growth  viscera  are  displaced,  not  infrequently  com- 
pletely to  the  opposite  side,  although  those  springing  from  the 
left  kidney  may  have  the  descending  colon  externally.  Owing 
to  circulatory  disturbances  within  them,  and  their  liability  to  a 
subsequent  malignant  infiltration,  and  from  the  development  of 
cachectic  conditions,  they  present,  clinically,  features  which  are 
almost  immediately  hazardous  to  life. 

Cysts  have  been  reported  by  various  authors  as  arising  from 
the  retro-peritoneum.  Czerny  reports  particularly  a  case  of 
dermoid  cyst  springing  from  the  capsule  of  the  kidney.  Others 
have  reported  cases  of  similar  growths  springing  from  the  walls 
of  the  pelvis,  particularly  in  the  neighborhood  of  the  sacrum. 
The  so-called  cyst  of  the  broad  ligament  is  very  often  partially 
retro-peritoneal  in  character. 

Cysts  in  connection  with  the  parenchyma  of  the  kidney  and 
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pancreas  are,  together  with  new-growths  springing  from  the 
same  source,  not  considered  in  this  paper,  for  the  reason  that 
they  have  received  already  at  other  hands  sufficient  con- 
sideration. 

A  careful  study  of  retro-peritoneal  tumors  shows  them  to  be 
of  a  mixed  variety,  containing  the  elements  both  of  the  lipoma 
and  myxoma — tissues  which  are,  histologically,  very  closely 
associated.  Fat  is  developed  from  embryonal  mucin,  and  in 
post-fcetal  life  occupies  those  spaces  in  the  economy  which 
later  in  the  foetus  are  of  myxomatous  elements. 

Again,  in  the  retro-peritoneum,  both  of  these  tissues  are  found, 
and  doubtless  many  of  these  growths  arise,  under  suitable  con- 
ditions, from  congenital  neoplasms.  There  is  in  these  cases  or 
classes  of  tumors  no  inconsiderable  amount  of  evidence  to  sup- 
port the  theory  of  Cohnheim  relative  to  the  origin  of  tumors. 
They  are  sometimes  active  in  their  growth,  often  become  cystic, 
and  reach  immense  proportions.  Cases  are  reported  of  tumors 
of  this  character  weighing  eighty  pounds.  The  distribution  of 
the  elements  is  very  diverse.  The  fat  may  be  regularly  dis- 
tributed throughout  the  tumor  or  may  occur  as  islands  located 
here  and  there.  These  growths  are  very  often  cedematous,  and 
by  chemical  analysis  present  a  large  percentage  of  mucin.  The 
microscope,  besides  revealing  the  usual  elements  of  lipoma  and 
myxoma,  very  often  shows  a  numerous  round-celled  infiltra- 
tion in  the  stroma  of  the  grow^th,  pointing  to  a  sarcomatous 
element  in  their  character.  While  not  presenting  all  the  features 
of  active  malignancy  that  carcinoma  and  sarcoma  do,  yet  they 
often  show  a  marked  tendency  to  recur  locally,  when  removed. 

Clinical  histories  and  pathological  research  both  show  that 
tumors  containing  embryonal  elements  are  very  apt,  and  can 
very  truly  be  said  to  be  always  malignant. 

The  tumors  found  in  the  kidney  in  young  children  are,  for 
the  most  part,  mixed  tumors,  chiefly  myosarcoma.  Many  are 
surely  congenital  and  are  an  example  of  a  new-growth  develop- 
ing from  embryonal  tissue.  They  have  by  Grawitz  recently 
been  compared  to  a  series  of  embryonal  growths  which  spring 
from  the  supra-renal  capsules  and  have  the  appearance  of  adi- 
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pose  tissue,  but  are  usually  sarcomatous.  {Orth.  Pathologische 
Diagnostik) 

Sarcoma,  either  in  typical  form  or  in  combination  with  myx- 
omatous lymphomatous  tissue,  or  fibromatous,  also  occur,  and 
have  been  observed  quite  often.  Many  of  the  tumors  which 
have  been  described  as  sarcoma  of  the  mesentery  were  doubt- 
less retro-peritoneal  sarcoma,  arising  at  the  root  of  the  mesentery 
and  presenting  anteriorly,  separating  its  folds. 

Primary  sarcoma  springing  from  the  mesentery  is  exceedingly 
rare.  In  combination  with  myxomatous  growths  sarcoma  most 
frequently  occurs.  They  are,  histologically,  very  closely  asso- 
ciated. In  these  sarcomatous  growths  circulatory  changes  are 
likely  to  occur;  thromboses,  with  subsequent  softening  and 
cystic  degeneration. 

Another  group  to  which  Dr.  Romans  has  called  attention  in 
two  papers  (somewhat  defective  in  bibliography,  but  otherwise 
of  great  value)  consists  of  pure  lipoma. 

Lipoma.  Subserous  lipoma  rarely  of  themselves  reach  large 
size.  However,  those  going  out  from  the  peritoneum  may 
be  of  sixty  pounds  weight.  Lipoma  are  usually  slow-growing, 
the  subserous  particularly  so.  Subcutaneous  sometimes  grow 
rapidly  after  remaining  stationary  for  years.  Lipoma  seldom 
change  to  other  varieties  ;  may  primarily  be  mixed  in  character 
— myxolipoma. 

The  character  of  this  group  can  never  be  determined  with 
certainty  without  careful  microscopical  examination,  as  many 
growths  having  the  appearance  of  lipomatous  tissue  often  have 
the  elements  of  myxoma  and  sarcoma  as  well.  They  may 
reach  great  size,  but  show  no  disposition  to  return  after  re- 
moval. 

Sir  Spencer  Wells  reports  in  the  second  edition  o(  Abdominal 
Surgery  a  case  wherein  the  removal  of  such  a  growth  was 
undertaken,  with  fatal  results. 

The  other  varieties  of  growths  found  have  been  fibroma  and 
cystoma.  They  all,  for  the  most  part,  either  spring  from  the 
walls  of  the  pelvis  or  from  the  sub-peritoneal  connective  tissue 
of  that  region. 

Am  Surg  as 
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Virchow  looks  upon  this  whole  series  of  growths  as  being 
analogous  to  those  arising  from  the  deep  tissue  of  the  neck. 

They  may  have  fat,  connective  tissue,  fascia,  muscle,  or  lymph- 
atic tissue  for  their  source.  They  may  be  homologous  or 
heterologous  in  character.  There  can  be  no  reasonable  doubt 
that  embryonal  elements,  which  lie  quiescent  here,  may,  under 
suitable  irritation,  be  a  frequent  source  of  retro-peritoneal 
growths. 

Diagnosis. — I  cannot  well  imagine  a  more  severe  task  for  a 
writer  than  to  attempt  to  outline  the  symptoms  and  diagnosis 
of  a  condition  which,  until  the  present  time,  has  baffled,  quite 
without  exception,  the  skill  of  all  who  have  met  with  it.  Yet, 
recognizing  the  importance  of  the  factor  of  exact  diagnosis, 
especially  in  abdominal  surgery,  I  wish  to  call  attention  to  all 
such  symptoms  as  may  be  associated  with  these  growths,  and 
after  carefully  weighing  them,  put  together  what  seems  useful. 

In  the  first  place,  there  is  not  a  single  symptom  that  is  patho- 
genic, and  we  are  more  dependent  for  our  diagnosis  upon  the 
process  by  exclusion.  Diseases  and  neoplasms  of  the  uterus 
and  its  appendages,  of  the  liver  and  the  gall-bladder,  of  the 
spleen,  pancreas  and  kidney  are  to  be  excluded,  as  well  as 
aneurism  of  the  aorta,  tumors  of  the  mesentery  and  of  the 
abdominal  walls. 

Sex,  or  the  history  of  the  case,  may  exclude  the  organs  of 
generation  at  once,  and  bimanual  examination  will  rarely  fail 
to  locate  the  uterus  and  its  appendages  and  determine  its  patho- 
logical changes.  Sub-peritoneal  fibroids  are  the  only  ones  likely 
to  be  confounded  with  this  condition,  but  then  uterine  fibroma 
are  more  easily  movable  within  the  abdomen,  and  their  attach- 
ment to  the  uterus  can  be  made  out.  Solid  tumors  of  the  ovary 
and  broad  ligament  present  greater  difficulties,  which  at  times 
cannot  be  surmounted. 

Diseases  of  the  liver,  together  with  new-growths  of  that  organ, 
have  very  often  been  mistaken  for  retro-peritoneal  neoplasms. 
Hypertrophic  cirrhosis,  amyloid  degeneration,  hepatic  abscess, 
hydatids,  obstruction  of  the  cystic  duct  and  distention  of  the 
gall-bladder,    together  with    carcinoma   and    sarcoma,  present 
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physical  signs  which  may  be  confounded  with  retro-peritoneal 
tumors.  The  history  of  the  case,  together  with  a  painstaking 
weighing  of  general  symptoms,  will  naturally  assist  in  clearing 
a  doubtful  diagnosis. 

Disturbances  of  biliary  excretion  may  occur  from  pressure  on 
the  common  duct  by  the  tumor.  Again,  tumors  of  the  liver 
always  move  synchronously  with  the  respiration.  Retro-peri- 
toneal tumors  do  not,  as  a  rule.  Very  often  a  line  of  resonance 
is  found  between  liver  and  tumor,  which  at  once  shows  that  the 
growth  is  not  connected  with  the  former  organ. 

The  differentiation  from  hypertrophy  and  tumors  of  the 
spleen  present  less  difficulties  than  those  of  the  liver.  Here 
palpation  and  percussion  will  be  quite  sufficient,  if  employed  to 
locate  the  spleen  in  its  normal  position.  Tumors  of  the  omentum 
lack  the  fixed  position  of  these  growths.  The  absence  of  di- 
gestive disturbances,  with  fatty  stools,  will  serve  to  exclude  the 
rare  new-growths  of  the  pancreas. 

As  stated,  many  of  these  tumors  have  their  origin  in  the 
capsule  of  the  kidney,  or  in  the  connective  tissue  surrounding 
it.  They  present,  at  least  in  their  earlier  stages,  physical  signs 
differing  in  no  respect  from  tumors  of  the  nephritic  parenchyma. 
An  examination  of  the  urine  may  give  an  exa(?t  clue  to  the 
diagnosis.  In  none  of  the  cases  reported  has  renal  hemorrhage 
or  albuminuria,  with  or  without  casts,  occurred — conditions  which 
are  the  rule  with  tumors  of  the  parenchyma  of  the  kidney. 

Finally,  as  a  valuable  adjunct  to  diagnosis  (a  suggestion  made 
to  me  by  my  assistant.  Dr.  Macdonald,  and  employed  by  him) 
which  I  believe  to  be  of  service,  is  the  rectal  insufflation  of 
hydrogen  gas,  with  the  distention  of  the  stomach ;  more  es- 
pecially where  a  careful  examination  has  been  made  before,  and 
the  percussion  areas  have  been  outlined  with  care  upon  the  ab- 
domen. The  process  of  insufflation  should  be  carefully  watched, 
that  the  relation  of  the  intestinal  tube  to  the  tumor  may  be 
established. 

Prognosis. — Without  operative  interference  there  is  but  one 
termination.  The  rapidity  of  the  fatal  termination  varies  some- 
what with  the  character  of  the  growth.    Pure  lipomata  are  slow- 


388  VANDER    VEER, 

growing  until  a  certain  volume  is  reached,  when  they  proceed 
with  great  rapidity  to  a  fatal  termination.  From  a  study  of  the 
clinical  histories  found  in  literature,  I  am  of  the  opinion  that 
the  mean  duration  of  life,  after  the  discovery  of  the  tumor,  is 
not  more  than  nine  months.  Operative  treatment  offers  to  us 
much  promise.  Recovery  has  followed  the  removal  of  retro- 
peritoneal tumors  of  great  weight,  even  those  weighing  fifty 
pounds.  The  immediate  mortality  following  operations  is  from 
necessity  great,  yet  from  the  hopelessness  of  the  conditions  it 
is  to  be  urged  with  great  earnestness  upon  the  part  of  the 
surgeon.  Incomplete  operations  have  been  immediately  more 
fatal  than  those  in  which  the  tumor  had  been  completely  re- 
moved. Like  all  surgical  lesions,  these  cases  illustrate  the 
necessity  of  early  diagnosis  and  prompt  operation. 

Czerny,  in  concluding  a  paper  in  which  he  had  reported  three 
cases,  concludes  that,  "  In  all  cases  operative  interference  can  be 
safely  undertaken;  that  when  the  tumor  is  no  longer  encapsu- 
lated, the  incision  had  better  be  closed,  otherwise  the  growth 
enucleated." 

Trjeatment. — Operations  for  the  removal  of  retro-peritoneal 
growths  will,  from  necessity,  be  subjected  to  considerable  modi- 
fication in  detail.  The  choice  of  incision  will  usually  fall  in  the 
line  of  the  linea  semilunaris,  on  one  side  or  the  other;  Langen- 
beck's  incision  for  the  removal  of  the  kidney  may  be  made 
use  of.  Frequently  when  the  incision  is  at  first  exploratory  it 
must  be  median.  When  the  anatomical  relations  can  be  made 
out  and  the  operation  continued  by  an  extension  of  the  cut, 
then  the  more  favorable  incision  is  in  the  linea  semilunaris.  By 
the  separation  of  the  peritoneum  from  the  internal  border  of 
the  tumor,  it  may  be  attached  by  sutures  to  the  internal  border 
of  the  abdominal  wound,  making  the  whole  field  of  the  opera- 
tion extra-peritoneal. 

The  incision  of  the  posterior  fold,  or  blade,  of  the  peritoneum 
should  be  external  to  the  attachment  of  the  mesentery  of  the 
colon,  although  not  absolutely  necessary.  The  removal  of  the 
growth  by  enucleation  must  be  accomplished  with  great  care ; 
particularly  is  it  always  desirable  to  determine  the  source  of  the 
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blood-supply  and  its  relations  to  the  great  vessels.  The  vena 
cava  has  been  wounded  by  accident  in  the  enucleation  of  these 
growths.  There  are  likely  to  be  large,  thin-walled  veins  located 
deeply  in  the  wound  requiring  ligation.  It  will  be  found  at 
times  necessary  to  remove  the  kidney  with  the  tumor,  and  here 
the  danger  of  hemorrhage  is  very  great.  The  supply  vessels 
of  the  kidney  will  be  found  very  short  and  frequently  difficult 
to  reach. 

The  length  of  time  required  for  the  performance  of  the  opera- 
tion will  vary  necessarily.  As  long  as  two  and  one-half  hours 
have  been  consumed  in  a  difficult  operation.  Like  all  strictly 
abdominal  work,  the  operator  must  be  prepared  for  any  and 
every  possible  complication. 

After  enucleation,  as  well  as  when  the  kidney  has  been  re- 
moved with  the  growth,  the  cavity  must  be  thoroughly  drained, 
either  by  full-sized  drainage-tubes  or  by  iodoform  tamponade. 

The  after-treatment  presents  no  indications  for  management 
other  than  those  of  a  severe  case  of  abdominal  section. 


Resume. 

In  Case  III.  the  operation  would  have  been  a  very  dangerous 
one  because  of  the  tumor  having  adhesions  to  the  aorta  and 
vena  cava. 

Like  all  other  conditions  in  surgery  there  is  certainly  a  better 
understanding  of  these  cases  going  on.  A  more  correct  and 
early  diagnosis,  as  is  the  case  in  all  that  pertains  to  medicine 
and  surgery,  will  surely  bring  a  larger  percentage  of  recoveries. 

They  are  purely  surgical  cases — no  medicines,  no  mineral 
waters  or  baths,  electricity  or  other  lines  of  therapeutics  having, 
as  yet,  been  of  any  service. 

Finally,  if  in  any  way  I  have  added  but  a  mite  to  the  better 
elucidation  of  the  subject,  I  shall  feel  amply  repaid  for  the  effort 
made. 

The  appended  bibliography  is  complete  of  retro-peritoneal 
new-growths : 
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FRACTURES    OF   THE    BONES   WHICH    FORM    THE 
ELBOW-JOINT,  AND   THEIR  TREATMENT. 


By  L.  C.  lane,  M.D., 

PROFESSOR   OF  SURGERY,   COOI'ER   MEDICAL  COLLEGE,  SAN   FRANCISCO. 


'Apapev  ride,  y'  l^KEvq  6vaeKXvTug. 

— "  Prometheus  '"  of  ^schylus. 

"The  elbow  is  indissolubly  fastened." 

The  above  line  of  the  Greek  tragedian  may  often  be  written 
of  an  elbow  which  has  become  immovably  fixed  through  meth- 
ods employed  in  the  treatment  of  fracture  occurring  at  that 
joint — methods  which  menace  the  patient  as  surely  with  stiff- 
ness and  disability  of  the  limb,  as  did  the  clamps  and  hammer 
of  Vulcan  rivet  the  elbow  of  Prometheus  in  immobility.  And 
such  a  patient  is  less  fortunate  than  the  fire-giving  benefactor 
of  our  race,  since  in  no  prophetic  myth  does  he  see  a  promise 
of  escape  from  his  disability. 

Before  entering  on  the  subject  of  fractures  of  the  elbow,  it  is 
proper  to  premise  the  subject  by  a  brief  reference  to  the  ana- 
tomical structures  which  surround,  and  have  close  relations 
with,  the  elbow-joint. 

On  the  radial  or  outer  side  of  the  joint  lie  two  groups  of 
muscles,  namely,  the  supinators  of  the  forearm  and  the  ex- 
tensors of  the  wrist  and  hand ;  these  parts,  as  a  thick  mass  of 
muscular  structure,  give  protective  security  to  the  subjacent 
bones.  On  the  front  face  lie  the  biceps  and  brachialis  anticus 
muscles  which,  respectively,  flex  directly  the  radius  and  the 
ulna  on  the  humerus ;  and  situated  internal  to  these  are  mus- 
cles which  accomplish  pronation  of  the  forearm  and  flexion  of 
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the  hand.  If  the  muscles  of  supination,  pronation,  and  flexion 
be  attentively  studied,  one  finds  that  through  composition 
of  force,  their  action  concurs  with  that  of  the  biceps  and 
brachialis  anticus  in  flexing  the  forearm.  On  the  posterior 
side  lies  the  triceps  cubiti  extensor  with  its  appendix — the 
anconeus.  The  lateral  and  anterior  muscular  masses  in  vol- 
ume far  exceed  the  posterior;  those  of  flexion,  numerically 
considered,  exceed  those  concerned  in  extension.  Hence  the 
forearm  when  at  rest,  and  especially  so  in  the  aged,  tends  to 
deviate  toward  and  remain  in  the  posture  of  slight  flexion. 

Nerves  which  may  be  involved  in  injuries  of  the  elbow  are : 
the  ulnar,  lying  behind  and  on  the  internal  condyle ;  the  ter- 
mination of  the  musculo-spiral,  lying  in  front  of  the  radial 
condyle  ;  and  the  median  nerve,  which  lies  in  front  and  super- 
ficially. From  the  ulnar  are  derived  branches  which  are  dis- 
tributed to  the  joint ;  from  the  musculo-spiral  there  are  sent 
branches  to  the  muscles  which  lie  on  the  radial  side  of  the 
joint ;  all  these  nerves,  both  the  primary  trunks  as  well  as 
their  secondary  branches  which  are -situated  near  the  joint, 
may  be  involved  in  injuries  of  the  elbow,  and  entail  anaesthesia, 
perverted  sensation,  or  pain  in  the  parts  which  the  nerves 
innervate. 

The  vessels  which  are  concerned  in  the  blood  supply  of 
the  joint  are  derived  from  the  brachial,  the  radial  and  ulnar 
arteries ;  they  are  the  superior  and  inferior  profunda,  the  anas- 
tomotica,  and  the  recurrent  branches  from  the  radial  and  the 
ulnar  arteries.  There  is  a  close  vascular  network  about  the 
joint,  formed  by  the  intercommunication  of  these  vessels.  The 
anastomotica,  arising  in  front  from  the  brachial,  winds  around 
the  humerus,  and  forms  an  arch  above  the  fossa  of  the  olecra- 
non, and  communicates  with  other  articular  vessels.  This  inter- 
communicating network  of  vessels  may  be  opened  concurrently 
with  fracture  about  the  elbow-joint;  and  thence  can  arise  those 
pouch-like  effusions  of  blood  so  often  associated  with  severe 
injury  here,  and  which,  adding  to  the  volume  and  changing 
the  form  of  the  parts,  render,  for  a  time,  an  exact  diagnosis 
impossible. 


FRACTURES    OF    THE    BONES    OF    THE    ELBOW-JOINT.        395 

The  aponeurotic  or  fibrous  structures  about  the  joint  may  be 
divided  into  two  classes ;  the  one  class  consists  of  the  inter- 
muscular partitions,  viz.,  an  internal  and  an  external,  which 
separate  the  flexor  and  extensor  muscles.  These  septa  spring 
respectively  from  the  internal  and  external  condyloid  ridges  of 
the  humerus,  and  they  furnish  tendinous  attachments  for  the 
muscles  which  spring  from  the  humeral  condyles.  The  second 
class  of  fibrous  structures  comprises  the  anterior,  posterior,  and 
lateral  ligaments.  The  anterior  is  thicker  than  the  posterior, 
since  it  receives  fibres  from  the  upper  arm ;  it  is  further 
strengthened  by  fibres  derived  from  the  lateral  ligaments,  as 
well  as  by  the  crosswise  disposition  of  its  component  elements. 
The  posterior  ligament  is  strengthened  by  fibrous  tissue  derived 
from  the  periosteum  of  the  humerus.  The  external  lateral 
ligament  is  split  below — the  branches  surrounding  the  neck  of 
the  radius,  and  forming  the  orbicular  ligament ;  and  the  inser- 
tions of  the  orbicular  ligament  into  the  edges  of  the  lesser  sig- 
moid fossa  of  the  ulna  are  such  that  any  displacement  of  the 
ulna  must  carry  the  head  of  the  radius  with  it. 

The  inner  face  of  the  ligamentous  casing  described  is  lined 
by  synovial  membrane  which  starts  from  the  border  of  the 
articular  surface  of  the  humerus,  and,  descending  thence,  it 
lines  the  inner  surface  of  the  anterior,  posterior,  and  lateral 
ligaments. 

Within  the  articular  fibro-synovial  capsule  are  two  fatty 
pouches  which  lie  contiguous  to  the  cavities  within  which  are 
received  the  olecranon  and  coronoid  process. 

The  fibro-serous  capsule  aids  in  maintaining  the  bones  of  the 
elbow  in  their  normal  position  ;  especially  is  this  true  of  the 
lateral  ligaments.  When  the  parts  are  in  sound  condition,  the 
synovial  content  is  small  in  amount,  yet  from  disease  or  injury 
it  may  augment  in  quantity,  and  then,  from  pressure  on  and  dis- 
tention of  the  anterior  wall,  some  flexion  of  the  forearm  results. 
And.  again,  where  the  front  wall  has  been  wounded,  as  in  case 
of  fracture,  in  healing  the  wall  may  shorten,  and  then  complete 
extension  is  prevented.  * 

The  bones  constituting  the  elbow  are  three,  and  these  are  so 
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disposed  in  reference  to  each  other  that  motion  in  four  different 
directions  is  permitted,  viz. :  in  extension,  flexion,  supination, 
and  pronation. 

The  lower  end  of  the  humerus  presents  for  consideration  four 
parts,  viz.,  the  inner  condyle,  the  trochlea,  the  eminentia  capi- 
tata  or  the  radial  articulating  surface,  and  the  outer  condyle, 
which  is  named  the  epicondyle  by  those  who  name  the  capitate 
eminence  a  condyle. 

The  head  of  the  radius  is  thrust  through  a  slit  in  the  articular 
capsule,  and  then,  without  ligamentous  binding,  it  rests  against 
the  humerus. 

The  base  of  the  ulna  presents  two  processes — the  coronoid 
and  the  olecranon — and  two  cavities,  viz.,  the  greater  and  the 
lesser  sigmoid  fossae. 

Surgical  work,  to  be  intelligent  and  free  from  error,  depends 
on  an  accurate  knowledge  of  cutaneous  and  subcutaneous  line 
and  outline,  surface,  depression,  and  elevation  of  the  region 
under  consideration ;  in  this  work,  sight  and  palpation  must  be 
used,  and  skill  in  the  use  of  these  diagnostic  powers  is  only 
attained  through  repeated  and  attentive  effort.  To  teach  the 
student  to  observe  correctly,  I  once  saw  Professor  Virchow  pass 
a  small  block  of  wood  around  to  his  class,  and,  as  he  did  so, 
he  told  them  how  to  hold  and  look  at  the  object,  so  as  to  see 
both  its  coarse  and  its  minute  outlines ;  and,  from  the  lesson 
taught,  it  was  clear  that  the  auditors  had  for  the  first  time 
learned  to  make  full  use  of  their  eyes.  And,  with  like  diligent, 
attentive,  and  especially  repeated  effort  should  the  surgeon 
study  and  learn  the  visible  and  hidden  structures  of  regions 
which  are  the  sites  of  surgical  disease. 

If  the  surface  of  the  elbow  be  viewed  and  palpated,  one  may 
note  four  landmarks,  to  wit :  the  apex  of  the  inner  condyle,  the 
summit  of  the  olecranon,  the  head  of  the  radius,  which  may  be 
felt  rolling  when  the  forearm  is  rotated,  and,  fourthly,  the  space 
between  the  head  of  the  radius  and  the  humerus.  Familiarity 
with  each  of  these  points  and  their  relations  to  each  other  is 
indispensable  for  accurate  management  of  both  luxation  and 
fracture  of  the  elbow.     And  of  these  four  points,  as  the  most 
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valuable  guide,  the  author  would  select  the  articular  inter-line 
between  the  head  of  the  radius  and  the  capitate  eminence ;  in 
the  examination  of  a  diseased  or  injured  elbow-joint,  this  inter- 
line should  be  taken  as  the  point  of  initial  departure;  in  normal 
extension  of  the  forearm,  the  head  of  the  radius  and  the  emi- 
nentia  capitata  lie  in  a  common  plane  or  level  on  each  side  of 
this  line.  The  end  of  the  finger  can  be  thrust  into  this  inter-line. 
In  extension  in  the  adult,  a  line  drawn  from  the  outer  end  of  the 
inter-line  to  the  summit  of  the  olecranon  will  be  equal  to  the 
line  drawn  from  this  same  summit  to  the  apex  of  the  inner  con- 
dyle. In  extension,  the  summit  of  the  olecranon  lies  in  the 
axis  of  motion  at  the  elbow ;  but  as  the  forearm  is  flexed,  the 
summit  of  the  olecranon  descends  in  the  arc  of  a  circle  until  it 
lies  below  and  beyond  the  axis  of  motion. 

If  the  skeleton  of  the  normal  adult  elbow  be  extended  and 
measured  transversely,  the  average  distance  between  the  sum- 
mits of  the  internal  and  external  condyles  will  be  about  two 
inches  and  a  half,  and  of  this  distance  the  joint-cavity  proper 
occupies  about  two-thirds.  In  the  adult  arm,  of  this  transverse 
measure,  the  inner  condyle  occupies  one-third,  the  trochlea  one- 
third,  and  the  eminentia  capitata,  with  its  condyle,  one-third. 
But  in  the  child  the  internal  condyle  is  relatively  less  developed 
than  in  the  adult ;  in  fact,  in  the  child's  arm  the  distance  from 
the  apex  of  the  inner  condyle  to  the  adjacent  side  of  the  ulna 
is  so  short  that  one  might  readily  suspect,  in  the  case  of  injury, 
that  there  had  occurred  a  subluxation  of  the  ulna  inward. 

The  transverse  axis  of  the  lower  end  of  the  humerus  does  not 
correspond  with  that  of  the  trochlea;  the  two  axes  intersect 
each  other  at  a  small  angle ;  it  results  from  this,  that  the  ex- 
tended arm  is  not  straight,  and  if  the  two  arms  be  extended 
side  by  side,  the  forearms  will  diverge  from  each  other. 

The  range  of  flexion  and  extension  of  the  forearm,  according 
to  Masse,  lies  between  thirty-five  and  one  hundred  and  seventy- 
two  degrees ;  yet  in  children  the  writer  has  seen  a  greater  range, 
viz.,  from  twenty-five  to  one  hundred  and  ninety  degrees.  Also, 
if  flexion  be  carried  to  its  extreme  limit,  the  brachial  artery  will 
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be  so  compressed  at  the  elbow  as  to  render  the  pulse  imper- 
ceptible at  the  wrist. 

When  the  ligamentous  binding  of  the  humerus  and  ulna  is 
normal  and  intact,  no  lateral  movement  of  the  forearm  is  per- 
mitted, since  the  trochlea  and  its  ulnar  sigmoid  fossa  mutually 
and  completely  occupy  and  interlace  each  other;  so  that  if 
lateral  movement  were  present,  it  would  indicate  osseous  or 
ligamentous  disease  or  lesion. 

There  are  six  epiphyseal  centres  adjacent  to  the  elbow-joint: 
four  for  the  lower  end  of  the  humerus,  and  one  respectively  for 
the  upper  end  of  the  radius  and  ulna.  These  several  centres 
consolidate  and  unite  with  their  shafts  between  the  ages  of  fif- 
teen and  seventeen  years ;  hence  epiphyseal  detachment  could 
not  occur  at  a  period  much  later  than  these  ages. 

Fractures  at  or  near  the  Elbow. 

Any  portion  of  the  osseous  structure  of  the  elbow  may  be 
broken ;  the  condyloid  processes  of  the  humerus  are  the  most 
frequent  sites  of  fracture.  If  an  enumeration  be  made  of  all 
the  fractures  which  occur  about  the  elbow,  the  majority  of  them 
will  be  found  in  children  between  the  age  of  five  years  and  that 
of  puberty.  Violence  has  been  experimentally  applied  in  the 
cadaver,  both  directly  and  indirectly  to  the  child's  elbow,  for 
the  purpose  of  studying  the  nature  of  fractures  which  may  thus 
be  caused;  though  the  work  of  accidental  violence  in  its  innu- 
merable phases  eludes  imitation,  still  much  may  be  learned  in 
this  way. 

In  1876  Berthonier,  in  Paris,  made  a  series  of  experiments  in 
this  field  with  the  results  here  appended.  Severe  violence  frac- 
tures the  lower  end  of  the  humerus  in  the  form  of  a  T,  or  of  a 
K  placed  horizontally  (^ );  but  if  the  violence  be  less,  then 
there  only  occurs  epiphyseal  detachment,  or  the  line  of  fracture 
may  lie  beyond  the  epiphyseal  cartilage,  and  then  the  inner 
or  outer  condyle  may  be  detached.  Where  the  olecranon  is 
broken  through  its  epiphyseal  line,  there  is  seldom  much  sepa- 
ration of  the  fragment.    A  fall  on  the  hand  may  cause  epiphyseal 
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detachment  of  the  lower  end  of  the  humerus,  simulating  luxa- 
tion of  the  forearm  at  the  elbow-joint.  Pulling  on  the  arm  of  a 
child  under  ten  years  of  age  can  produce  such  epiphyseal  de- 
tachment  _Jn  all  cases  of  transverse  fracture  of  the  lower  end 
of  the  humerus,  reduction  is  accomplished  by  simply  extending 
the  arm,  or  by  extending  and  pulling  the  limb.  Berthonier 
claims  that  where  ankylosis  follows  fracture  of  the  elbow,  the 
stiffness  does  not  arise  from  arthritis,  but  from  the  intervention 
of  fragments  which  have  not  been  reduced  to  proper  place. 

The  following  classification  is  presented  as  comprising  the 
general  forms  of  fracture  which  may  occur  in  the  bones  com- 
posing the  elbow-joint : 

Transverse  fracture  of  the  lower  end  of  the  humerus,  and,  in 
the  child,  the  line  of  fracture  may  lie  in  the  epiphyseal  juncture. 

Transverse  fracture  of  the  humerus,  combined  with  vertical 
fracture  reaching  into  the  cavity  of  the  joint. 

Fracture  of  the  internal  condyle,  which  may  be  external  to,  or 
may  penetrate  the  joint. 

Fracture  of  the  outer  condyle,  external  to,  or  penetrating  the 
joint. 

Fracture  of  the  olecranon. 

Fracture  of  the  coronoid  process  of  the  ulna. 

Fracture  of  the  head  of  the  radius,  which  may  be  above  or 
below  the  insertion  of  the  biceps  muscle. 

The  fractures  here  enumerated  usually  lie  in  a  direction 
transverse  to  the  long  axis  of  the  injured  bone;  still,  the  line 
of  fracture  may  deviate  obliquely,  and  in  some  cases  to  such  a 
degree  that  the  direction  approaches  to  a  vertical  one. 

Two  or  more  fractures  may  coexist;  and  along  with  the 
fracture,  the  radius  or  ulna,  or  both  of  these  bones,  may  be  dis- 
located. Again,  the  fracture  may  so  closely  resemble  a  luxa- 
tion that  the  surgeon  is  sometimes  embarrassed  in  making  an 
accurate  diagnosis ;  in  these  cases,  however,  a  reference  to  the 
anatomical  landmarks  before  mentioned  will  banish  the  con- 
fusion and  enable  one  to  avoid  error. 

SUPRA-CONDYLOID    FRACTURE    OF    THE    HUMERUS.— Supra-COn- 

dyloid  fracture,  as  a  rule,  is  situate^  near  the  joint,  since  in  the 
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young  subject  the  epiphyseal  line  lies  there,  and  in  the  old  the 
bone  is  weak  from  its  change  from  a  round  to  a  flat  form.  Be- 
sides the  attenuated,  flattened  form,  the  fossae  for  the  coronoid 
process  and  the  olecranon  weaken  the  lower  end  of  the  hume- 
rus ;  in  fact,  in  the  old  subject  the  septum  between  these  fossae 
is  so  thin  that  the  bone  is  greatly  weakened  at  this  point ;  and 
were  it  not  for  the  fact  that  violence  from  a  fall  on  the  hand  in 
the  old  subject  is  usually  expended  in  fracture  at  the  wrist,  the 
supra-condyloid  fracture  would  be  a  frequent  occurrence  in  the 
aged  person. 

This  fracture  is  oftenest  met  with  in  the  child  under  ten  years 
of  age,  and  the  usual  cause  is  from  direct  violence  from  a  fall  on 
the  elbow ;  it  may  also  be  caused  by  a  kick  from  a  horse,  or 
the  impact  of  a  moving  body.  From  the  experiments  on  the 
cadaver  by  Berthonier,  previously  mentioned,  and  from  more 
recent  research  in  this  line  by  Schliller,  it  is  evident  that  this 
fracture  can  arise  from  indirect  violence,  in  which  the  subject 
falls  on  the  hand,  with  the  arm  in  the  position  of  forced  exten- 
sion ;  experimentally  produced,  such  fracture  is  transverse,  and 
is  sometimes  associated  with  fissure  leading  into  the  joint.  This 
fracture,  though  commonly  transverse  in  direction,  may  so  de- 
viate from  this  as  to  be  extremely  oblique;  and  such  obliquity 
is  usually  directed  upward  and  backward.  From  the  primary 
oblique  or  transverse  line,  one  or  more  secondary  fissures  may 
descend  to  the  joint,  dividing  the  supra-condyloid  fragment  into 
two  or  more  parts.  Secondary  fissure  may  also  reach  upward 
into  the  diaphyseal  fragment.  Or  the  line  of  fracture,  instead  of 
being  continuously  transverse,  may  suddenly  deviate  upward,  and 
then  detach  with  the  lower  fragment  one  of  the  condyloid  ridges, 
and  this  is  more  frequently  the  outer  one. 

The  position  of  the  fragments  has  been  studied :  in  nearly  all 
cases,  the  lower  fragment  is  displaced  backward,  and  rests 
against  the  posterior  half  of  the  fractured  surface  of  the  dia- 
physis — that  is,  palpation  from  above  downward  discovers  the 
condyloid  end  lying  behind  the  humeral  axis;  in  fact,  if  the 
fracture  be  near  the  joint,  there  is  a  resemblance  to  a  posterior 
luxation  of  the  forearm.     Exceptions  to  this  position  have  been 
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noted  ;  in  a  few  cases  the  condyloid  end  has  been  found  dis- 
placed forward.  Lateral  displacement  toward  the  radial  or 
ulnar  side  has  been  also  observed.  As  these  exceptional 
directions  of  di.splacement  are  rare,  they  are  liable  to  be  over- 
looked and  to  lead  to  improper  management  of  the  case.  The 
fracture  may  be  incomplete,  the  cortical  structure  remaining 
unsevered,  or  the  fragments  may  remain  connected  by  inter- 
dentations.  Where  the  fragments  are  partially  connected,  or 
have  not  glided  by  each  other,  then  there  may  be  gaping  on 
one  side,  through  axis-deviation  of  the  arm  beyond.  Where 
the  fracture  is  complete,  the  arm  beyond  the  injury  may  be 
more  or  less  rotated. 

In  supra-condyloid  fracture, the  injury  maybe  confined  to  the 
bone ;  yet  not  unfrequently  vessels,  nerves,  tendons,  and  mus- 
cles are  wounded,  and  according  as  one  or  more  of  these  are 
injured,  so  will  the  resulting  complication  be  characterized  by 
hemorrhage  or  impaired  sensation  or  motion.  Again,  the 
causal  violence  may  be  of  such  nature  as  to  open  the  soft  parts 
to  the  broken  bone ;  or  one  of  the  fractured  ends  may  be 
driven  through  the  soft  parts,  and  even  pierce  the  patient's 
clothing. 

Signs  and  differential  diagnosis.  If  a  supra-condyloid  frac- 
ture be  incomplete  or  complete  without  displacement  of  frag- 
ments, then  there  would  be  an  absence  of  the  signs  which  usu- 
ally indicate  fracture;  the  only  trustworthy  sign  would  be 
abnormal  mobility  at  the  line  of  fracture,  and  in  such  case  the 
work  of  verification  should  be  cautiously  done,  since  rude 
manipulation  might  convert  an  incomplete  fracture  into  a  com- 
plete one,  or  might  displace  the  fragments  from  their  normal 
site.  The  work  of  violence  rarely  limits  itself  to  mere  fracture 
without  displacement ;  as  a  rule,  the  fragments  are  shifted  from 
normal  situation;  also,  from  a  rupture  of  veins  and  arteries, 
blood  may  be  effused  which  swells  the  soft  parts  around  the 
fracture,  often  so  much  as  to  interfere  with  digital  exploration. 
Where  there  is  the  usual  displacement  of  the  supra-condyloid 
fragment,  the  displacement  of  the  brachialis  anticus  and  biceps 
muscles  tends  to  slightly  flex  the  forearm ;  and  in  this  state  the 
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arm  can  be  more  readily  flexed  than  extended.  With  sUght 
force,  however,  the  surgeon  can  carry  the  forearm  backward,  in 
which  an  angle  will  be  formed  at  the  line  of  fracture.  Where 
the  broken  ends  are  displaced,  there  is  irregularity  of  form  and 
outline  of  the  humerus ;  yet  this  irregular  contour  vanishes  if 
traction  be  made  on  the  forearm.  The  misshapen  condition 
vanishes  under  Dupuytren's  manipulating  coaptation,  in  which 
the  thumb  presses  the  diaphyseal  fragment  backward,  while  the 
remaining  fingers  press  the  elbow  forward ;  and  if  now  the 
forearm  be  thrust  backward,  the  deformity  returns  as  it  was 
before. 

All  surgical  writers  refer  to  the  possibility  of  mistaking  supra- 
condyloid  fracture  for  a  posterior  luxation  of  the  elbow,  and 
rules  are  given  for  distinguishing  the  two ;  and  among  these 
there  is  no  more  trustworthy  one  than  that  of  Dupuytren  just 
mentioned.  As  a  distinguishing  sign  which  has  proved  of 
diagnostic  value  to  the  author,  there  is  a  condition  which  he  will 
name  elastic  stiffness,  which  is  present  in  luxation,  but  is  absent 
in  fracture  near  the  joint.  For  example,  if  the  luxated  forearm 
be  flexed  or  extended,  and  then  committed  to  itself,  it  will 
slightly  rebound  with  an  elastic  jerk  in  the  opposite  direction ; 
but  if  the  case  be  one  of  supra-condyloid  fracture,  this  rebound 
will  be  much  less  or  wholly  absent.  This  same  symptom  may 
be  utilized  in  the  diagnosis  of  fracture  and  luxation  of  the  head 
of  the  humerus  and  also  of  the  femur.  But  the  diagnostic 
analysis  proceeds  with  the  surest — in  fact,  with  unerring — 
method  when  it  starts  from  the  anatomical  landmarks  of  the 
elbow-joint;  guided  by  these  points,  one  finds  in  luxation  that 
the  olecranon  is  shifted  backward  and  lies  too  high ;  in  fact,  it 
has  wholly  deserted  its  normal  fossa  between  the  condyles  of 
the  humerus.  And  where  there  is  not  too  much  swelling,  the 
finger  can  often  be  insinuated  between  the  olecranon  and  the 
humerus  into  the  greater  sigmoid  cavity,  and,  when  luxated, 
the  summit  of  the  olecranon  lies  much  higher  than  the  axis  of 
motion  of  the  elbow-joint.  But  if  the  case  be  fracture,  the 
cubital  landmarks  remain  nearly  or  quite  in  their  normal  site. 
If  the  case  be  seen  early,  it  may  be  possible  to  fix  the  olecranon 
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by  firmly  grasping  the  elbow,  and  then  flexing  and  extending 
the  forearm  to  cause  the  line  of  fracture  to  become  the  joint  of 
motion.  Where  the  transverse  supra-condyloid  fracture  has  a 
fissured  branch  passing  into  the  joint,  the  condition  is  revealed 
by  the  unnatural  mobility  of  the  condyles ;  they  may  be  moved 
backward  and  forward,  and  the  olecranon  can  be  forced  between 
them.  In  supra-condyloid  fracture,  if  the  upper  fragment  be 
firmly  grasped,  the  arm  beyond  can  be  unnaturally  rolled  about 
its  long  axis.  As  remarked,  the  transverse  fracture  may  be 
associated  with  one  or  more  vertical  or  oblique  fissures  that 
reach  into  the  joint,  and  the  fracture  lines  combined  resemble  a 
T,  Y,  or  K,  or  may  be  wholly  irregular  in  direction ;  an  exact 
diagnosis  of  such  multiple  form  is  usually  only  permitted  by 
some  operation  done  on  the  elbow,  or  by  an  autopsy.  How- 
ever, some  knowledge  of  the  conditions  present  may  be  learned 
from  the  form  of  the  injured  part;  for  example,  if  the  upper 
wedge-shaped  fragment  be  driven  into  a  cleft  extending  into 
the  joint,  then  the  breadth  of  the  elbow  will  be  increased,  and 
the  arm  somewhat  shortened.  Severe  violence,  acting  directly, 
may  open  the  soft  parts,  and  reveal  at  once  to  both  the  eye  and 
the  fingers  the  character  of  the  fracture,  as  well  as  of  the  injury 
to  the  soft  parts. 

In  case  of  supra-condyloid  fracture,  whether  simple  or  com- 
plicated with  secondary  fissure  reaching  into  the  joint,  if  vessels 
be  wounded,  a  large  amount  of  blood  may  be  poured  out  into 
the  soft  parts,  and  wholly  change  their  form ;  such  swelling,  in 
doubly  conical  form,  may  reach  some  inches  above  and  below 
the  fracture.  The  surgeon  called  to  such  a  case,  finds  himself 
in  the  presence  of  a  problem  in  fractures,  which,  in  spite  of  his 
trials  of  anatomical  differentiation  and  integration,  will,  for  a 
few  days,  prove  insoluble.  The  most  that  he  can  learn  is  what 
some  layman  has  already  learned,  viz.,  that  the  patient  cannot 
move  his  elbow-joint,  and  that  any  attempt  to  do  so  by  another, 
produces  pain.  In  such  cases,  to  save  the  patient  pain,  and  to 
learn  what  is  possible  concerning  the  nature  of  his  injury, 
anaesthesia  should  be  resorted  to.  It  should  be  remarked  that 
this  important  aid  in  the  diagnosis  of  obscure  cases  of  fracture 
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and  dislocation  is  too  often  neglected.  In  the  instance  now 
considered,  let  the  patient  be  deeply  anaesthetized ;  and,  when 
the  muscles  are  fully  relaxed,  let  the  surgeon  grasp  with  one 
hand  the  forearm,  and  slowly  flex  and  extend  it;  the  surgeon's 
other  hand,  holding  the  site  of  injury,  will  nearly  always  detect 
crepitus,  if  there  be  fracture.  Such  crepitus,  if  distinctly  and 
clearly  felt,  denotes  fractured  surfaces  grating  against  each 
other ;  and  the  sensation  differs  from  a  counterfeit  one,  which 
is  produced  by  the  friction  of  bones  moving  against  tendinous, 
fibrous,  or  muscular  tissue ;  deception  has  likewise  arisen  from 
the  crushing  of  blood-clots.  With  very  moderate  experience, 
even  semi-erudite  touch,  one  need  not  commit  such  error.  On 
the  other  hand,  clearly  defined  crepitus  may  be  absent,  though 
fracture  be  present ;  yet  here  the  searching  hand  may  cause  a 
fragment  to  suddenly  slip  from  its  place,  and  perhaps  return 
again  with  a  slight  thud,  when  the  pressure  is  lessened  or 
removed ;  such  sudden  movement  is  a  sure  sign  of  fracture — 
more  trustworthy  than  normal  crepitus,  since,  unlike  the  former, 
it  has  no  counterfeiting  analogue. 

Along  with  this  diagnostic  manipulation,  the  surgeon  may 
combine  that  of  coaptation ;  yet,  to  do  this,  he  must  proceed 
systematically,  and  with  definitely  predetermined  aim :  system- 
atically, the  writer  would  emphasize,  for  too  often  this  manual 
examination  is  aimless  fumbling,  in  which  the  examiner  learns 
nothing.  Too  often,  indeed,  the  rude  and  purposeless  handling 
adds  to  the  contusion  and  laceration  of  wounded  soft  parts.  If 
the  inner  condyle  and  olecranon  be  found  in  natural  relation  to 
each  other,  then  ulnar  luxation  can  be  excluded;  but  if  the  con- 
dyles can  be  moved  in  different  directions,  then  supra-condyloid 
fracture  involving  the  joint  certainly  exists ;  and,  while  these 
facts  are  being  verified,  if  traction  be  made  on  the  forearm,  in 
the  line  of  complete  extension,  then  the  muscles  and  unsevered 
portions  of  aponeurotic  tissue  will  tend  to  restore  the  fragments 
to  their  anatomical  site  and  form  ;  and,  to  assist  in  this  work, 
while  traction  is  being  made,  the  elbow  should  be  compressed 
antero -posteriorly  and  laterally.  Compression  made  antero- 
posteriorly  usually  suffices  to  reduce,  yet  bilateral  pressure  is 
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necessary  to  restore  contact  of  fragments  which  may  have  been 
separated  by  vertical  fissure.  Such  pressure,  with  traction  in 
the  line  of  extension,  will  also  dislodge  clots  which  may  be 
interposed  between  the  broken  ends.  Thus  proceeding,  the 
work  of  diagnostic  manipulation,  coaptation,  and  placing  the 
parts  in  the  conditions  proper  for  treatment,  to  be  presently 
detailed,  is  effectively  done  in  one  act. 

Prognosis.  In  the  treatment  of  fractures,  for  the  exercise  of 
his  prognostic  ken,  the  powers  of  the  surgeon  are  incomplete 
unless  he  be  armed  with  divergent  vision,  viz.,  one  eye  which,  in 
the  patient's  horoscope,  keenly  descries  the  full  extent  of  func- 
tional impairment  likely  to  result  from  the  injury,  and  another 
eye  which,  in  his  own  horoscope,  takes  in  the  full  measure  of  his 
own  personal  responsibility  for  the  patient's  disability.  Even  in 
the  simplest  form  of  supra-condyloid  fracture,  in  which  the  joint  is 
uninjured,  perfect  recovery  does  not  always  occur;  such  fracture 
has  frequently  united  by  fibrous  structure,  and,  in  such  event, 
the  patient  is  greatly  disabled,  for,  instead  of  one,  he  then  has 
two  joints  at  his  elbow.  Or,  in  case  of  osseous  reunion  of  the 
fragments,  the  coaptation  may  be  irregular,  owing  to  the  un- 
stable position  of  the  parts,  placed  as  the  fragments  are  in  the 
moving  balance  between  the  muscles  of  flexion  and  extension. 
And  in  case  there  be  fissural  extension  of  the  fracture  into  the 
joint,  the  new  reparative  material  which  is  formed  tends  to 
encroach  on  and  to  occlude  the  articular  cavity  so  as  to  annul 
or  limit  the  ginglymoid  and  rotatory  motions  which  occur 
there;  and  here,  instead  of  there  being  too  much  motion,  as 
occurs  from  non-union,  there  may  be  little  or  no  mobility  of 
the  elbow-joint,  a  condition  which  is  sure  to  be  the  cause  of 
dissatisfaction  on  the  part  of  the  patient.  Hence,  a  prudent 
line  of  action  is  to  plant  early  in  the  patient's  mind  the  germ  of 
unfavorable  prognosis,  and  to  assiduously  cultivate  this  during 
the  subsequent  course  of  treatment.  In  every  case  of  fracture 
at  the  elbow-joint  the  surgeon  should  have  the  friendly  cooper- 
ation of  counsel  of  recognized  ability.  The  professional  risks 
which  are  inseparable  from  the  management  of  these  injuries 
inspired  the  pen  of  one  of  the  most  eminent  American  surgeons 
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— Dr.  Gross — when  he  wrote  that  he  knew  of  no  fracture  which 
he  approached  with  more  doubt  and  misgiving  than  that  of  the 
lower  end  of  the  humerus.  Besides,  in  dealing  with  these  cases 
the  surgeon  is  compelled  to  combat  an  error  deeply  rooted  in 
the  public  mind,  that  the  resources  of  surgical  art  are  unlimited; 
but  confessions  of  its  limitations  must  often  be  made,  especially 
in  the  cases  here  treated  of,  for  the  trio  of  bones  constituting 
the  elbow,  its  articular  capsule  of  many  recesses,  and  other  ad- 
jacent complicated  structures,  when  once  severed,  separated,  and 
disturbed  in  their  relations,  are  conditions  which  forever  forbid 
perfect  reunion  and  complete  restitution  to  integrity.  Nature, 
however,  if  properly  aided,  can  do  much,  and  we  will  now  con- 
sider how  surgical  art  must  proceed  to  furnish  her  the  most 
efficient  aid. 

Treatment.  Hippocrates  has  bequeathed  to  posterity  a  work 
on  fractures  and  dislocations  which  the  modern  surgeon  can 
often  consult  to  advantage ;  and  if  the  latter  has  learned  Greek 
(as  should  be  the  case),  and  retained  his  knowledge  of  it,  then 
he  can  enjoy  a  charming  classical  treat  as  he  peruses  the  lines 
of  the  Senex  Divinus,  in  which  is  told  in  his  soft  Ionic  dialect 
for  the  first  time  the  story  of  fractures  and  dislocations,  which 
has  since  been  so  often  retold  by  modern  writers  on  surgery. 
In  perusing  this  work,  the  reader  is  fully  convinced  that  on 
the  subject  of  luxations  the  ancients  were,  often,  as  far  advanced 
in  the  excellence  of  their  treatment  as  are  the  moderns. 

Hippocrates  dwells  on  the  position  in  which  the  broken  arm 
should  be  maintained  during  treatment,  and  he  claims  that  the 
best  one  is  that  in  which  the  arm  is  held  in  its  wonted  exercises ; 
the  position  of  the  arm  in  the  use  of  the  sling,  javelin,  and  bow 
is  cited.  He  pronounces  that  of  the  bowman  the  most  natural, 
and  he  thinks  this  is  the  one  which  should  be  adopted  during 
the  treatment  of  a  broken  arm.  He  mentions  someone  who 
treated  the  broken  arm  in  extension  and  supination :  with  all 
the  vehemence  which  characterized  antiquity  in  its  dislikes, 
Hippocrates  criticised  this  method ;  he  stigmatizes  this  position 
as  both  painful  and  unnatural,  and  to  learn  that  this  is  so,  one 
has  only  to  hold  his  own  arm  extended  in  supination.     Indeed, 
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let  a  strong  man's  arm,  placed  in  supination  and  extension,  be 
seized  by  a  feeble  man,  and  the  latter  can  lead  the  strong  one 
wherever  he  wishes ;  or  if  a  sword  be  placed  in  such  a  supine 
hand,  the  latter  cannot  use  it.  "  Such  and  so  great  are  the  mis- 
takes from  ignorance  of  the  formation  of  the  arm."  The  pro- 
cedures to  be  followed  to  discover  the  seat  of  fracture  and  the 
method  of  reduction  by  extension  and  manual  coaptation  are 
lucidly  explained.  He  also  describes  bandaging,  and  gives  rules 
for  determining  whether  this  be  done  too  tightly.  He  counsels 
not  to  dress  so  that  the  broken  limb  will  rest  on  the  site  of  the 
fracture,  for  if  done  in  that  ill  way,  the  bones  will  be  displaced 
in  the  opposite  direction.  A  broken  bone  should  not  be  so 
dressed  as  to  rest  on  its  two  ends,  for  thus  done,  the  bone  will 
sink  at  the  site  of  fracture.  If  a  bone  which  is  curved  be 
broken,  in  its  treatment  it  will  tend  to  deviate  in  the  direction 
toward  which  it  curves,  "  since  the  bone  loves  {philei)  to  devi- 
ate in  the  direction  of  its  curvature."  Hippocrates  complains 
that  patients  with  fracture  illy  tolerate  recumbence :  "  they  go 
around  before  they  are  well."  In  these  respects  the  Greek  and 
modern  are  much  alike. 

Celsus  has  a  chapter  on  fractures  which  is  less  complete  than 
that  of  Hippocrates ;  yet  the  former  has  given  the  following 
valuable  points  of  advice :  Bandages  should  be  changed  at  the 
end  of  three  days.  If  a  bandage  is  properly  applied,  it  will  re- 
main tight  the  first  day,  it  will  become  slack  the  second  day, 
and  quite  loose  on  the  third  day.  At  each  dressing,  wine  and 
oil  should  be  applied  over  the  broken  limb.  If  splints  be  ap- 
plied near  the  elbow,  they  should  often  be  removed  or  loosened, 
lest  the  muscles  there  become  stiff  and  the  arm  rendered  use- 
less. As  often  as  the  broken  limb  is  unbandaged,  the  frac- 
tured part  should  be  grasped  and  held  by  the  hand.  If  any 
part  of  the  summit  of  the  elbow  be  broken,  it  is  improper 
\aliemim)  to  attempt  union  by  close  bandaging,  for  thus  doing, 
the  arm  is  rendered  immovable,  and  if  the  treatment  is  limited 
to  the  alleviation  of  pain,  there  will  be  the  same  use  of  the  arm 
which  previously  existed. 

The  writings  of  antiquity  have   doubtless  come  to  us  in  a 
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mutilated  form ;  it  is  probable  that  much  has  been  lost.  Still, 
like  the  fragments  of  ancient  art  which  remain,  from  that  which 
has  survived  it  can  readily  be  perceived  that  a  high  degree  of 
excellence  was  attained.  Celsus  taught  the  use  of  the  ligature, 
the  circular  mode  of  amputating,  and  he  clearly  indicated  how 
ankylosis  could  be  avoided  in  the  treatment  of  fractured  elbow- 
joint;  but,  strangely  enough,  though  this  knowledge  was  so 
valuable,  yet  for  centuries  it  was  lost  sight  of 

We  will  next  briefly  review  the  methods  of  treating  fracture 
of  the  humerus  at  or  near  the  elbow-joint  as  taught  by  promi- 
nent authorities  of  modern  times. 

The  treatment  of  Sir  Astley  Cooper  is  to  bandage  the  arm, 
then  to  flex  to  a  right  angle  and  retain  in  this  position  by  means 
of  a  splint,  with  a  hinge  at  the  joint;  this  was  his  practice  in 
both  supra-condyloid  and  condyloid  fracture.  He  used  passive 
motion  in  all  cases. 

Chelius  and  his  translator,  South,  treated  such  fracture  in  the 
flexed  position  with  supination.  South  used  pasteboard  splints 
so  that  they  could  be  moulded  to  the  limb. 

Flower,  Hulke,  Holthouse,  and  Marsh — English  authorities — 
treat  these  fractures  in  flexion. 

Liston  treated  this  fracture  in  the  straight  position ;  having 
placed  the  forearm  in  supination,  he  directs  that  one  splint  be 
placed  "  on  the  forepart,  another  posteriorly.  At  the  end  of 
twenty  days  the  apparatus  should  be  removed,  and  the  position 
of  the  articulation  changed,  if  possible.  The  forearm  is  to  be 
bent  slightly,  and  a  splint  applied,  made  to  fit  accurately,  and 
with  a  joint  corresponding  to  the  bend  of  the  arm."  He  re- 
moves this  occasionally,  provided  consolidation  has  advanced 
so  far  as  to  admit  of  it,  and  makes  slight  motion  of  the  elbow- 
joint. 

Syme  finds  that  supra-condyloid  fracture  may  be  distinguished 
by  the  deformity  disappearing  on  slight  extension,  and  return- 
ing when  the  arm  is  left  to  itself.  "  The  treatment  of  this  in- 
jury is  extremely  simple,  requiring  merely  compresses  of  tow 
before  and  behind,  and  a  figure-of-eight  bandage,  applied  while 
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the  bones  are  carefully  held  in  the  proper  position,  the  arm 
being  afterward  kept  in  a  sling." 

Emmert,  of  Berne,  a  cautious  and  thoughtful  surgeon,  treats 
this  fracture  in  the  flexed  position ;  he  practises  passive 
motion. 

Von  Pitha,  of  Vienna,  treats  this  fracture,  as  well  as  nearly- 
all  others  at  the  elbow,  in  flexion,  in  which  the  forearm  is  bent 
at  an  angle  of  from  ninety  to  one  hundred  degrees ;  only  ex- 
ceptionally would  he  treat  supra-condyloid  fracture  in  exten- 
sion, and  this  for  eight  or  ten  days  only.  And  in  such  excep- 
tional cases  he  would,  after  fourteen  days,  place  the  arm  in  the 
flexed  position,  and  resort  to  passive  motion  in  the  fourth 
week. 

Bardenheuer,  in  his  recent  exhaustive  work  on  injuries  of  the 
upper  extremities,  recommends  to  treat  supra-condyloid  frac- 
ture, as  well  as  all  others  at  the  elbow,  in  the  extended  posi- 
tion, combined  with  traction  by  means  of  the  weight  and  pulley 
attached  by  adhesive  plaster. 

Pirogoff,  the  eminent  Russian  surgeon,  in  his  compend  en- 
titled "Klinische  Chirurgie,"  in  supra-condyloid  and  condyloid 
fracture,  directs  to  coaptate  by  lateral  pressure  on  the  condyles 
and  posterior  compression  on  the  olecranon ;  he  then  bends  the 
elbow,  and,  having  wrapped  it  in  wadding,  he  finishes  by  put- 
ting the  arm  in  his  favorite  dressing,  viz.,  a  plaster-of  Paris 
cast.  During  the  application  of  his  dressing,  Pirogoff  makes 
traction  on  the  flexed  arm.  He  says  nothing  about  passive 
motion. 

J.  C.  Warren,  of  Boston,  uses  no  splints  for  fracture  at  the 
elbow ;  he  resorts  early  to  flexion  and  extension  of  the  arm ; 
should  the  motion  become  limited,  he  overcomes  the  stiffness 
by  force,  and  he  repeats  this  as  often  as  it  is  necessary  to 
obtain  free  movement. 

Hamilton  dresses  these  fractures  in  the  flexed  position  by 
means  of  angular  splints,  which  may  be  made  of  felt,  leather, 
pasteboard,  gutta-percha  or  wood.  Should  there  be  much 
swelling  and  inflammation,  the  first  thing  is  to  control  this; 
afterward  resort  to  bandages  and  splints.     He  met  a  few  cases, 
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especially  where  the  condylds  were  fractured,  in  which  the  dis- 
placed fragments  could  only  be  retained  in  situ  by  dressing  the 
arm  in  extension.  Passive  motion  is  advised  in  all  cases.  As 
a  rule,  satisfactory  results  were  obtained'  by  this  treatment, 
though  he  met  with  a  few  cases  in  which,  despite  the  most 
careful  treatment,  there  remained  some  stiffness  of  the  elbow. 
Hamilton  advises  treatment  in  rectangular  flexion,  and  though 
cures  were  obtained  in  the  straight  position,  still  he  would  only 
resort  to  this  in  a  few  exceptional  cases. 

Professor  Gross  teaches  to  treat  these  fractures  in  the  flexed 
position,  and  to  examine  the  dressing  from  day  to  day  to  see 
whether  it  be  too  slack.  He  changes  the  rectangular  splints 
for  others  placed  at  an  obtuse  angle,  as  soon  as  the  parts  are 
so  repaired  as  to  bear  the  change.  After  two  weeks  he  com- 
mences passive  motion,  and  repeats  this  once  in  two  days. 
From  five  to  six  weeks  are  required  for  union  of  the  frag- 
ments. 

Some  years  ago  Dr.  Allis,  of  Philadelphia,  directed  treatment 
of  such  injury  in  the  extended  position  for  four  weeks;  after 
that  time,  when  union  was  thought  to  have  occurred  he  resorted 
to  passive  motion. 

Tillaux,  one  of  the  leading  surgeons  of  ^Paris,  in  his  recent 
work  on  topographical  anatomy,  advises  to  dress  all  fractures 
at  the  elbow  in  the  flexed  position ;  he  admits,  however,  that 
after  long  continuance  in  the  flexed,position  there  is  dangec  of 
rupturing  the  artery  in  the  work  of  passive  motion. 

From  this  review  of  treatment  it  appears  that  nearly  all  sur- 
geons, fearing  a  recovery  with  loss  of  motion  at  the  elbow-joint, 
in  supra-condyloid  as  well  as  in  others  involving  this  region, 
have  dressed  the  limb  in  the  flexed  position,  believing  that  this 
position  is  the  best  one  for  the  patient,  in  case  of  subsequent 
immobility  of  the  elbow-joint.  Both  teaching  and  practice 
have  been  based  on  the  notion  that  immobility,  entire  or 
partial,  is  the  unavoidable  fate  of  one  who  has  such  a  fracture. 
Of  the  authorities  cited,  only  three,  to  wit,  Liston,  Allis,  and 
Bardenheuer,  dress  and  retain  the  arm  in  the  straight  position ; 
and  of  these,  Liston  and  Allis   immobilized  the  arm  without 
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shifting  for  so  long  a  period  that  one  can  only  conclude  that, 
in  their  recoveries,  there  was  partial  ankylosis.  Bardenheuer, 
besides  treating  in  extension,  applies  traction  to  the  limb,  and 
it  is  to  the  tractiot  rather  than  to  the  straight  position  that  he 
refers  the  successful  results  that  he  got  by  his  mode  of  treat- 
ment. Bardenheuer  claims  that  by  traction  the  period  of  treat- 
ment is  shortened,  the  formation  of  callus  is  lessened,  absorption 
of  effused  blood  is  hastened,  fatty  degeneration  of  muscles  is 
prevented,  and  mobility  of  the  elbow  is  secured. 

The  writer  has  had   a  large  experience  in  the  treatment  of 
fractures ;  no  record  has  been  kept  of  his  cases  except  of  those 
of  fractured  femur,  of  which  he  has  treated  over  one  hundred 
cases;  and  of  fractures  of  the  elbow  that  he  has  treated,  an  equal 
number  is  an  inference  within  limits.    In  1865  he  began  to  treat 
such  fractures  in  the  straight  position,  being  led  to  do  so  by 
several  unsatisfactory  results,  in  which  the  treatment  had  been 
done  in  the  flexed  position,  as  advised  by  nearly  all  the  stand- 
ard authorities.    The  observations  made,  and  the  lessons  learned 
from  experience,  convinced  the  author  that  treatment  in  the 
flexed  position  gave  the  patient,  at  best,  but  a  limited  range  of 
motion ;  at  most,  he  recovered  with  a  small  arc  of  movement, 
in  which  the  arm  could  not  be  straightened.     Believing  that 
worse  results  could  not  be  obtained,  and  that  probably  better 
ones   could  be  gotten,   in    1865    he  ventured  to   dress   in  the 
straight  position  an  arm  that  had  sustained  a  supra-condyloid 
fracture;    the  results,  though   less  than  had  been  anticipated, 
were  better  than   any  which  had  been   gotten  by  the   former 
method  of  treatment  in  flexion ;  by  the  former  a  larger  arc  of 
motion  was  obtained,  and  the  arm  could  be  straightened.     It 
seemed  probable  that  in  the  case  in  which  this  essay  was  made, 
if  passive  motion  had  been  commenced  earlier  by  the  surgeon, 
and  perseveringly   continued  by  the  patient,  a  nearly  perfect 
restoration  would  have  been  secured. 

If  the  causes  of  impaired  mobility  following  supra-condyloid 
fracture  be  studied,  the  stiffness  will  be  found  to  arise  from  exces- 
sive or  ill-formed  callus,  penetrating,  wedge-like,  the  articular 
cavity ;  or  it  may  be  caused  by  the  shortening  of  cicatrized  mus- 
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cular  or  fibrous  tissue ;  and,  finally,  a  fragment  might  be  so  dis- 
placed as  to  obstruct  movement.  The  most  usual  cause,  and 
the  one  most  difficult  to  overcome,  is  the  encroachment  of 
callus  on  the  articular  cavity,  which  may  occur  on  the  flexor 
or  extensor  side,  or  on  both  sides  at  the  same  time.  Such 
callus,  having  become  ossified,  forms  an  insurmountable  barrier 
to  movement.  In  the  sound  arm  the  surface  of  the  trochlea, 
which  is  uncovered,  is  equal  to  one-third  of  a  circle,  and  this 
permits  a  movement  through  an  arc  of  one  hundred  and  twenty 
degrees ;  let  callus  occupy  a  portion  of  this  trochlear  surface, 
either  before  or  behind,  and  a  corresponding  abridgment  of 
flexion  or  extension  will  be  the  result.  If  the  anterior  and  pos- 
terior sides  of  the  joint  be  compared,  one  sees  that  the  fossa  of 
the  olecranon  offers  more  room  for  the  deposit  of  callus  when 
the  arm  is  in  the  position  of  flexion.  Also,  in  the  injury  of  the 
soft  parts  which  may  attend  fracture  near  the  elbow-joint,  the 
greater  volume  of  muscular  and  fibrous  tissue  on  the  front  sur- 
face predisposes  to  greater  cicatricial  contraction  in  front  than 
behind.  If  the  elbow  were  flexed  during  treatment  of  fracture 
here,  there  would  be  more  room  for  neoplastic  deposit  in  the 
anterior  plicated  muscular  and  fibrous  structures  than  in  the 
similar  structures  behind,  which  are  of  less  volume  and  in  state 
of  extension ;  hence  the  deduction  that  the  position  of  flexion 
is  more  favorable  to  ankylosis  than  is  that  of  extension. 

In  whatever  position  the  arm  be  treated,  all  authorities  advise 
to  use  passive  motion.  If  the  flexed  position  be  chosen,  the 
wounded  structures,  besides  being  cicatricially  shortened,  must 
form  adhesions  to  the  vessels  and  nerves  which  traverse  these 
structures ;  hence  the  act  of  straightening  such  an  arm,  through 
stretching  the  vessels  and  nerves,  endangers  the  latter  structures. 
On  the  contrary,  dressing  in  the  straight  position  avoids  lesion 
to  vessels  and  nerves  in  the  act  of  passive  motion,  since  in  this 
work  they  are  folded,  and  not  elongated.  Again,  in  supra-con- 
dyloid  fracture,  if  flexion  be  made,  the  forearm  will  rest  on  the 
lower  fragment,  and  by  its  weight  tend  to  displace  the  latter, 
and  this  displacement  becomes  greater  and  more  complicated 
when  the  lower  end  is  broken  into  two  or  more  portions.     But 
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if  the  fragments  be  reduced  to  proper  position,  and  the  arm 
placed  in  extension,  there  is  far  less  tendency  to  displacement. 
Furthermore,  when  the  elbow  is  straight,  the  position  is  more 
favorable  to  freedom  of  circulation  than  when  the  arm  is  bent, 
for,  as  before  stated,  extreme  flexion  can  arrest  the  pulse  at  the 
wrist. 

The  facts  which  have  been  offered  plainly  show  the  advan- 
tages which  the  straight  position  has  over  the  flexed  one  in  the 
treatment  of  supra-condyloid  fracture  of  the  humerus ;  and  the 
same  reasons  will  apply  with  equal  force  in  favor  of  treatment 
in  extension  in  all  other  fractures  at  the  elbow,  with  the 
possible  exception  of  fracture  of  the  coronoid  process  of  the 
ulna. 

In  reference  to  the  combination  of  traction  with  extension  in 
the  management  of  these  fractures,  as  recently  advocated  by 
Bardenheuer,  the  writer  has  had  but  little  experience — not 
enough  to  pass  judgment  on  the  method.  He  will,  however, 
mention  that  some  years  ago,  in  two  cases  of  fracture  near  the 
elbow,  he  tried  traction  by  means  of  a  splint  and  adhesive 
plasters  so  applied  as  to  maintain  the  fragments  in  situ;  mean- 
time the  patients  were  allowed  to  walk  around.  The  results 
obtained  were  but  partially  satisfactory.  Bardenheuer  treats 
his  cases  in  recumbence;  traction  is  made  in  the  axis  of  the 
extended  arm  by  means  of  a  weight  and  pulley,  and  in  some 
cases,  to  correct  displacement,  lateral  traction  also  is  resorted 
to.  To  do  this  work  effectively,  the  patient's  body  must  be 
•fixed,  or  rest  in  one  position.  And,  as  many  of  these  injuries 
are  in  young  subjects  who  are  intolerant  of  perfect  rest  in  one 
position,  the  surgeon  must  often  meet  with  great  diflliculties  in 
carrying  out  such  a  method  of  treatment.  Also,  the  practice 
of  early  and  frequent  passive  motion,  which  contributes  so 
much  to  the  final  recovery  of  motion,  would  be  impracticable  in 
an  arm  to  which  were  attached  appliances  for  longitudinal  and 
lateral  traction.  No  such  obstacles  to  passive  motion  are  met 
with  in  an  arm  which  is  treated  in  the  position  of  simple 
extension. 

Having  offered  sufficiently  convincing  reasons,  as   I   think, 


414  LANE, 

for  the  adoption  of  the  position  in  extension  in  treating  frac- 
tures at  the  elbow,  I  will  proceed  to  consider  the  management 
of  the  different  grades  of  supra-condyloid  fracture. 

In  compound  supra-condyloid  fracture,  there  is  an  open 
wound  through  which  the  broken  bone  can  be  examined ; 
and  in  such,  if  there  be  found  a  loose  portion  which  is  wholly 
detached  from  the  soft  parts,  this  should  be  removed ;  and 
irregular  surfaces  which  are  accessible  should  be  trimmed  with 
the  bone-forceps.  Fragments  having  periosteal  attachment 
should  be  retained.  A  not  unfrequent  condition  is,  that  one  of 
the  fragments,  usually  the  diaphyseal,  is  driven  through  the  soft 
parts,  and  remains  projecting  beyond  them.  Such  protruding 
bone  having  been  rendered  aseptic,  should  be  returned  to  its 
normal  place ;  to  do  this,  it  may  be  necessary  to  enlarge  the 
wound  by  incision,  also  to  remove  a  portion  of  the  protruded 
bone.  Such  excision  should  be  done  sparingly,  as  the  removal 
of  much  bone  may  lead  to  non-union  of  the  broken  ends.  The 
open  wound,  in  whatever  form  this  may  be,  and  the  exposed 
portion  of  bone,  should  be  irrigated  with  an  antiseptic  lotion, 
which  may  be  a  25  per  cent,  solution  of  alcohol,  or  a  sublimate 
solution,  viz.,  i  :  2000.  A  drainage-tube  having  been  introduced, 
the  wound  should  be  closed  with  a  few  sutures,  and  afterward 
treated  according  to  the  modern  antiseptic  methods.  The  frag- 
ments being  coaptated,  the  extended  arm,  inclined  toward 
supination,  is  to  be  wrapped  in  cotton  wadding  and  placed 
on  a  pasteboard,  felt,  or  tin  splint.  In  ordinary  cases  the  dress- 
ing should  be  removed  and  replaced  once  in  two  days ;  in  the 
worst  cases  this  should  be  done  daily.  At  each  dressing,  the 
wounded  parts  being  held  securely,  some  passive  movement 
should  be  made  at  the  elbow-joint.  Such  compound  fracture, 
as  a  rule,  is  slow  in  healing,  and  however  much  care  may  be 
used  in  the  first  dressing,  as  a  rule  some  death  of  bone  ensues, 
and  after  some  weeks  necrosed  fragments  are  discharged  from 
unhealed  sinuses.  Recovery  in  such  cases  is  tedious,  from  four 
to  six  months  being  commonly  required  for  a  complete  cure. 
And  in  regard  to  function,  the  cicatricial  contraction  of  the 
parts  in  healing  must  restrict  motion  to  a  limited  range. 
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The  compound  supra-condyloid  fracture  is  rare;  the  more 
usual  injury  is  one  in  which  the  bone  is  simply  broken,  with  or 
without  articular  implication.  Should  the  nature  of  the  injury 
be  not  readily  apparent,  the  patient  should  be  anaesthetized,  and 
while  the  diagnosis  is  being  made,  the  broken  ends  should  be 
restored  to  proper  place  through  extension,  counter-extension, 
and  manipulation.  It  is  all-important  that  accurate  restitu- 
tion to  normal  form  should  be  accomplished;  to  failure  to 
accomplish  this  may  be  attributed  the  greater  number  of  ill  re- 
coveries after  fracture.  Colles's  fracture  would  be  divested  of 
much  of  its  ill  fame  if,  in  the  primary  dressing,  more  pains 
were  taken  to  disentangle  and  coaptate  the  displaced  frag- 
ments. 

If  a  case  of  supra-condyloid  fracture  be  seen  late,  in  which 
there  has  been  much  vascular  lesion,  so  much  swelling  from 
effused  blood  may  have  occurred  that  it  is  not  possible  to  un- 
erringly determine  the  conditions  present ;  yet  even  in  such,  one 
can  commonly  find  one  of  the  landmarks,  as  the  olecranon  or 
inner  condyle,  and  with  such  guide,  even  in  cases  of  great  swell- 
ing, the  displaced  parts  maybe  restored  to  approximate  position. 
But  should  the  swelling  be  an  insuperable  barrier  to  reduction 
to  proper  form,  then  for  the  first  three  or  four  days  the  limb, 
being  extended,  should  be  placed  on  an  inclined  plane  and 
cooling  lotions  applied  to  the  elbow.  Dilute  lead-water,  or 
solution  of  muriate  of  ammonia,  may  be  used.  After  the  swell- 
ing has  thus  been  somewhat  reduced,  the  work  of  reduction 
and  accurate  adjustment  can  be  completed.  As  a  rule,  how- 
ever, if  traction  and  counter-traction  be  done  in  the  com- 
mencement, there  remains  afterward  but  little  more  to  be 
done. 

The  method  of  dressing  the  fracture  in  cases  accompanied  by 
much  swelling,  as  well  as  in  those  in  which  primary  swelling 
has  been  reduced,  is  as  follows :  While  two  assistants  make 
traction  and  counter-traction  on  the  limb,  the  surgeon,  having 
adjusted  the  fragments,  proceeds  to  wrap  the  entire  arm  in 
cotton  wadding.  There  should  be  used  three  or  four  layers 
of  the  glazed  sheets  of  wadding,  and  if  there  be  swelling  at  the 
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elbow,  a  still  greater  number  of  layers  should  surround  that 
part.  This  cotton  envelope  should  be  maintained  in  place  by 
a  roller  applied  with  moderate  firmness.  Next,  from  thick 
pasteboard,  or  from  two  or  three  layers  of  thinner  pasteboard, 
or  from  felt,  tin,  or  gutta-percha,  a  straight,  hollow,  semi-cylin- 
drical splint  is  made  and  placed  behind  the  limb;  another  similar 
hollow  splint  is  laid  on  the  front  side ;  these  splints  are  held  in 
position  by  a  roller  not  tightly  applied.  Next,  having  put  the 
young  patient  to  bed  (or,  if  an  adult,  the  sitting  posture  may  be 
allowed),  the  arm  is  to  be  laid  on  two  pillows,  so  disposed  as  to 
form  an  inclined  plane ;  by  this  position  pain  is  lessened,  reflux 
of  blood  favored,  and  swelling  combated.  To  prevent  the  arm 
from  sliding  from  the  inclined  plane,  portions  of  a  roller  may 
be  so  tied  as  to  include  the  limb  and  the  pillows.  This  dressing 
is  not  uncomfortable  to  the  patient,  and  there  is  no  risk  from  it 
of  obstructing  the  circulation,  and  thereby  inducing  death  of  the 
arm.  In  the  history  of  the  methods  used  for  the  cure  of  frac- 
tured elbow,  one  finds  a  number  of  cases  of  death  of  the  arm, 
and  though  in  some  cases  death  may  have  resulted  from  injury 
of  the  brachial  vessels,  in  many  it  was  probably  due  to  ob- 
structed circulation  through  improper  dressing.  The  gypsum 
bandage  seems  to  have  furnished  the  largest  contingent  of 
mortality. 

In  cases  in  which  there  is  but  little  tendency  to  swell,  as  well  as 
in  those  in  which  the  swelling  has  subsided,  the  position  on  the 
inclined  plane  should  be  exchanged  for  one  horizontal  in  posi- 
tion, for  in  the  latter  position  the  fragments,  being  relieved  of 
all  pressure  from  the  weight  of  the  forearm,  are  secured  a 
greater  degree  of  rest  and  fixation  in  proper  site. 

In  forty-eight  hours  after  the  first  dressing,  the  limb  should 
be  stripped  and  the  position  of  the  fragments  carefully  exam- 
ined, and  readjusted  if  they  are  found  to  be  out  of  place.  At 
the  same  time,  the  surgeon,  having  grasped  the  site  of  the  frac- 
ture with  one  hand,  should  with  the  other  slowly  flex  and  ex- 
tend the  forearm  twice.  Slight  traction  should  accompany  this 
work.  This  re-dressing,  passive  motion,  and  maintenance  of  the 
extended  position  should  be  repeated  daily,  and  continued  in 
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the  child  for  twenty-five  days,  and  in  the  adult  for  five  weeks ; 
at  the  end  of  this  time  the  arm  may  be  unbandaged,  flexed  to 
an  angle  of  sixty  degrees,  and  carried  in  a  sling. 

The  daily  change  of  dressing  here  recommended  will  doubt- 
less be  objected  to  by  those  who  do  this  work  at  longer  inter- 
vals. The  writer  will  admit  that  in  fracture  which  does  not 
involve  the  joint,  dressing  at  longer  intervals  might  suffice;  yet 
the  rarity  of  examples  in  which  the  joint  is  not  injured  renders 
the  plan  of  daily  re-dressing  a  much  safer  one,  for  thus  doing, 
non-adjustment  can  at  once  be  detected  and  corrected.  At  the 
third,  fourth,  and  even  a  later  dressing  a  misplaced  fragment  can 
be  returned  to  its  normal  situation,  and,  should  it  wander  again, 
it  may  thus  again  be  recalled.  By  this  daily  care  the  surgeon 
is  able  to  follow  and  observe  the  work  of  repair,  and  when  this 
is  inclined  to  deviate  from  normal  type,  the  plastic  touch  of  the 
watchful  hand  can  mould  and  shape  the  impressible  structures 
into  proper  form. 

Having  described  the  way  in  which  the  fragments  are  reduced 
to  proper  position,  the  means  of  controlling  inflammation,  and 
the  way  in  which  the  unstable  fragments  and  callus  are  to  be 
fixed  and  modelled,  it  remains  to  describe  passive  or  communi- 
cated motion,  through  which  the  functions  of  the  elbow-joint 
may  be  maintained. 

Passive  or  communicated  motion,  as  some  English  writers 
name  it,  is  painful,  and  the  pain  is  greater  in  proportion  as  the 
movement  is  deferred  to  a  late  period.  It  should  be  com- 
menced on  the  second  or  third  day,  and  be  done  by  the  surgeon 
himself,  who,  standing  on  the  ulnar  side  or  between  the  patient's 
arms,  must  grasp  firmly  the  fractured  part  with  one  hand,  and, 
with  the  other,  having  seized  the  arm  near  the  wrist,  he  flexes 
it  twice  to  the  extent  of  a  right  angle.  The  site  of  fracture 
should  be  clasped  very  securely,  lest,  in  flexion,  the  supra-con- 
dyloid  fragment  be  displaced  backward.  The  forearm  should 
also  be  rotated.  These  movements  should  be  made  slowly  and 
deliberately;  if  done  hastily,  the  slumbering  muscles  maybe 
awakened  to  spasmodic  action.  In  this  work  the  patient  should 
be  encouraged  to  offer  no  resistance;   nor,  for  at  least  three 
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weeks,  should  he  assist  by  voluntary  movement  of  his  flexors 
and  extensors,  for  such  cooperation  would  do  little  else  than 
displace  the  fragments.  At  a  later  period  the  patient  should 
be  directed  to  aid  in  the  movement.  If  passive  motion  be 
done  in  the  manner  here  described,  pain  will  be  reduced  to  a 
minimum  ;  in  fact,  the  most  of  the  pain  is  usually  caused  by 
the  patient  stiffening  his  muscles  in  opposition  to  the  surgeon's 
movement,  and  to  overcome  this  a  double  effort  must  be  made, 
whereby  the  patient's  suffering  is  much  augmented.  An  an- 
aesthetic may  be  used  in  cases  which  are  otherwise  unmanage- 
able, yet  this  should  be  discontinued  as  early  as  possible.  After 
the  dressing  has  been  discontinued  and  the  arm  has  been  placed 
in  a  sling,  then  a  portion  of  this  movement  may  be  entrusted  to 
the  patient,  yet,  in  the  meantime,  the  surgeon  must  not  abandon 
his  supervision  of  the  patient;  the  arm  should  be  seen  daily, 
and  moved  through  the  range  of  motion  hitherto  gained ;  and 
if  that  range  be  a  limited  one,  an  effort  should  be  made  to 
lengthen  the  arc  of  yesterday's  movement.  If,  however,  the 
patient  be  allowed  to  pass  out  of  observation  for  several  days, 
it  often  happens  that  when  seen  again  the  arm  has  lost  much 
of  its  mobility.  During  the  first  weeks  of  treatment,  a  mini- 
mum of  passive  motion  suffices  to  retain  mobility  of  the  joint, 
but  later  on,  flexion  and  extension  should  be  repeated  several 
times  daily,  in  order  to  counteract  the  shortening  of  the  peri- 
articular structures  through  cicatricial  contraction. 

It  should  be  remarked  that  passive  motion  is  sometimes  done 
by  means  of  a  hinge-like  appliance  so  contrived  that  flexion 
and  extension  can  be  accomplished  by  turning  a  rod  which 
connects  the  two  component  parts ;  such  apparatus  can  be  used 
to  advantage  at  the  knee,  but  for  the  elbow  the  writer's  experi- 
ence is  unfavorable  to  it. 

During  the  recovery  from  a  supra-condyloid  fracture,  there  is 
often  developed  in  the  young  subject  a  large  mass  of  callus,  and 
this  lies,  as  a  rule,  on  the  anterior  side,  and  often  encroaches  to 
such  an  extent  on  the  articular  cavity  as  to  limit  flexion.  This 
new  growth  of  bone  owes  its  voluminous  development  to  the 
fact  that  it  springs  partly  from   the  epiphyseal  cartilage,  and 
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derives  thence  an  unfailing  supply  of  formative  material.  And 
even  if  the  patient  be  beyond  puberty,  it  is  conceivable  that 
injury  may  awaken  osteogenetic  action  in  a  ground  which  is 
so  fertile  in  the  production  of  osteoma  and  chondroma.  If  such 
callus  should  be  so  excessive  as  to  greatly  limit  flexion,  an  attempt 
should  be  made  to  repress  it  by  compression.  For  this  purpose 
a  compress  made  of  folded  cotton  cloth  should  be  placed  on  the 
part,  so  that  when  included  in  the  dressing  it  will  make  some 
pressure  and  thus  retard  further  growth  as  well  as  favor  the 
absorption  of  the  callus.  Such  encroaching  growth  of  bone 
should  in  all  cases  of  fracture  invading  the  joint  be  searched 
for  and  treated  as  here  described,  and  thus  ankylosis,  which  has 
been  known  to  come  on  at  a  late  period  in  such  fracture,  may 
be  averted. 

A  supra-condyloid  fracture  involving  the  joint  often  requires 
a  long  period  of  observation  ;  many  cases  should  not  be  dis- 
missed under  six  months,  and  during  this  period  thoughtful 
and  diligent  attention  and  tireless  watching  must  be  given  to 
the  treatment ;  on  this  unceasing  care  depends  the  final  result. 
A  too  confident  trust  in  Nature  is  fatal  here ;  the  best  event 
which  unaided  Nature  can  give  is  an  ankylosed  joint;  all  her 
efforts  are  limited  to  that,  and  instead  of  being  the  ally.  Nature 
is  the  constant  antagonist  of  the  surgeon.  With  the  treatment 
here  detailed  and  faultless  care  in  its  pursuance,  and  with  a 
moderate  degree  of  experience,  there  need  be  no  recovery  with 
immobility  of  the  elbow ;  to  reach  such  excellence  in  result, 
however,  cannot  be  expected  of  one  in  his  earliest  attempts  ;  yet 
even  one  inexperienced,  if  he  has  as  his  aid  accurate  anatomical 
knowledge,  may,  in  this  difficult  field,  do  fairly  satisfactory 
work. 

Fracture  of  the  Internal  Condyle. — This  prominent  part 
of  the  lower  end  of  the  humerus  is  more  often  the  subject  of 
fracture  than  any  other  portion  of  the  osseous  framework  of  the 
elbow-joint.  As  to  site,,  the  fracture  may  be  wholly  extra- 
•  capsular,  and  then  only  a  part,  or  the  entire  condyle,  may  be 
detached.  Again,  the  injury  may  penetrate  deeper  and  fracture 
and  detach  a  smaller  or  a  larger  portion  of  the  trochlea. 
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The  extra-capsular  form  is  the  more  common  one,  and  this  is 
a  frequent  concomitant  of  luxation  of  the  elbow,  in  which,  in  the 
work  of  luxation,  the  strong  lateral  ligament  plucks  off  a  por- 
tion of  the  condyle. 

Extra-capsular  fracture  is  commonly  caused  by  direct  violence, 
though  it  may  arise  from  falls  on  the  hand.  It  can  also  be 
caused  by  forced  abduction  of  the  forearm.  Granger,  a  pioneer 
writer  on  this  fracture,  thinks  it  arises  from  muscular  contraction, 
even  where  the  first  impact  of  violence  is  at  the  hand ;  recent 
writers,  however,  deny  that  muscular  action  can  be  the  cause  of 
this  fracture.  It  is  oftenest  an  epiphyseal  detachment,  and  for 
this  reason  it  is  seen  most  frequently  in  those  under  eighteen 
years  of  age. 

The  fragment  may  be  displaced  in  any  direction,  though  some- 
times it  is  scarcely  moved  from  its  normal  site.  Even  though 
the  fragment  be  undisplaced,  the  superficial  position  and  promi- 
nent situation  of  the  condyle  render  the  diagnosis  of  its  fracture 
an  easy  matter ;  to  do  this,  grasp  and  fix  with  one  hand  the 
radial  side  of  the  elbow,  and  with  the  other  hand  the  mobility 
of  the  fragment  is  readily  found.  If  the  forearm  be  flexed  and 
pronated,  pain  will  be  elicited  at  the  inner  condyle,  if  this  be 
broken,  since  the  muscular  instruments  of  these  movements 
have  their  origin  there.  Since  the  internal  lateral  ligament  has 
lost  one  point  of  attachment,  when  this  fracture  is  present  the 
forearm  can  be  abducted  to  an  abnormal  extent. 

Treatment.  Granger,  believing  that  stiffness  of  the  joint  is  an 
almost  inevitable  result  of  this  fracture,  discarded  all  splints  and 
bandages,  and  trusted  solely  to  passive  motion.  It  is  probable 
that  the  cases  which  he  saw  were  intra-capsular,  and  involved 
the  joint. 

If  there  be  associated  with  this  injury  dislocation  of  the 
bones  of  the  forearm,  the  latter  must  first  be  restored  to  proper 
position;  the  arm,  now  extended  and  somewhat  pronated,  is  to 
be  enveloped  in  cotton  wadding,  and  placed  in  a  straight  splint 
similar  to  that  already  described  in  the  treatment  of  supra-con- 
dyloid  fracture.  Passive  motion,  in  which  the  inner  condyle  is 
firmly  held,  is  to  be  made  until  reunion  of  the  fragment  occurs. 
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The  recovery  is  often  through  fibrous  union,  yet  this  in  no  way 
impairs  the  ftinction  of  the  part. 

Intra-capsular  or  Condylo-trochlear  Fracture. — In  this 
injury  the_line  of  fracture  extends  deeper  inward  than  in  the 
form  before  described  ;  the  trochlea  and  the  anterior  and  pos- 
terior fossae  adjacent  to  it  are  fractured.  The  causation  is  sim- 
ilar to  that  of  extra-capsular  fracture,  but  it  is  more  severe  in 
degree.  It  may  concur  with  luxation  backward  of  the  forearm, 
or  the  ulna  alone,  with  the  detached  trochlear  fragment,  may  be 
luxated  backward.  The  character  and  direction  of  the  displace- 
ment will  determine  the  position  assumed  by  the  forearm ;  thus 
the  arm  may  deviate  toward  the  radial  or  ulnar  side — i.e.,  it  may 
be  adducted  or  abducted ;  it  may  also  be  abnormally  prone  or 
supine ;  most  frequently  the  limb  can  be  hyper-extended,  or 
bent  backward,  while  at  the  same  time  the  forearm  deviates 
inward.  The  form  of  the  elbow  is  altered  according  to  the 
position  assumed  by  the  displaced  fragments;  as  a  rule,  the 
joint  is  broadened  by  lateral  displacement  of  the  fragments.  If 
there  be  ulnar  luxation  apart  from  the  trochlear  fracture,  this 
would  be  indicated  by  the  altered  relations  of  the  olecranon 
and  the  inner  condyle.  Such  broken  condyle  is  easily  moved 
forward  and  backward,  if  the  remainder  of  the  elbow  be 
fixed. 

The  close  proximity  of  the  ulnar  nerve  to  the  inner  condyle 
exposes  the  lormer  to  injury,  in  both  extra-capsular  and  intra- 
capsular fracture  of  the  condyle ;  and  this  will  be  shown  by 
impaired  motion  and  sensation  in  the  parts  on  the  ulnar  side  of 
the  forearm  and  hand,  and  especially  by  numbness  of  the  little 
finger. 

The  prognostic  forecast  of  this  injury  is  very  unfavorable,  for 
of  all  the  fractures  involving  the  elbow-joint,  the  condylo-troch- 
lear has  the  strongest  tendency  to  end  in  ankylosis  ;  long  ex- 
perience in  the  treatment  of  such  fractures,  and  diligent  and 
prolonged  attention  are  required  to  avert  such  a  termination. 

Treatment.  This  fracture,  similar  to  the  supra-condyloid,  may 
be  concealed  by  an  ecchymosis  of  blood  into  the  soft  parts,  and 
in  this  condition  the  true  nature  of  the  injury  can  only  be  recog- 
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nized  after  the  swelling  has  subsided ;  meantime,  for  a  day  or 
two  the  treatment  must  follow  a  conjectural  pathway,  ready  to 
shape  itself  according  as  the  real  nature  of  the  injury  reveals 
itself  The  position  assumed  by  the  forearm  and  the  abnormal 
directions  toward  which  it  can  be  moved,  furnish  hints  of  guid- 
ance, however  great  the  swelling  may  be.  The  normal  type 
being  used  to  copy  after,  the  surgeon  by  extension  and  traction 
will  endeavor  to  restore  the  displaced  parts  to  their  normal  site, 
and  also  to  reduce  luxation,  if  such  coexist.  The  dressing  to 
be  applied  is  similar  to  that  for  supra-condyloid  fracture,  viz., 
cotton  wadding,  a  straight  splint  of  pasteboard,  felt,  or  tin,  and 
these  to  be  retained  in  place  by  an  external  roller,  and  for  a  few 
days  the  limb  should  rest  on  an  inclined  plane.  On  the  second 
day  re-dress  and  flex  and  rotate  the  arm  twice.  The  work  of 
re-dressing  and  passive  motion  must  be  continued  with  scrupu- 
lous fidelity  for  many  weeks.  No  unvarying  term  of  time  can 
be  given ;  the  work  must  be  continued  until  there  is  no  further 
tendency  to  become  ankylosed.  For  a  long  time  the  flexors 
and  pronators,  being  wounded  at  their  origin,  are  subject  to 
cicatricial  shortening,  and  for  many  weeks  callus  seeks  to  insin- 
uate itself  into  the  recesses  of  the  articular  cavity  adjacent  to 
the  broken  trochlea ;  to  counteract  these  casual  agencies  of  an- 
kylosis, the  surgeon  has  but  one  weapon,  and  that  is  passive 
motion.  It  must  be  remarked,  however,  that  this  weapon  should 
be  wielded  with  judgment;  excessive  force  has  often  defeated 
the  purpose  for  which  it  was  intended  ;  for  thus  the  overstrained 
parts  are  irritated,  and  through  inflammatory  action  thus  main- 
tained the  torn  muscles,  fibrous  tissue,  and  fractured  bones  can- 
not revert  to  their  normal  condition,  or  one  nearly  approaching 
the  normal  type.  The  author  would  emphasize  this  precau- 
tionary monition,  since  within  his  practice  cases  have  occurred 
in  which  an  excessive  growth  of  new  bone,  hampering  the 
movement  of  the  joint,  seemed  to  owe  its  origin  to  too  much 
passive  movement. 

As  an  adjuvant  to  the  treatment  detailed  for  this  injury,  mas- 
sage may  be  resorted  to  at  a  later  period,  viz.,  after  the  removal 
of  all  dressing,  when  the  limb,  flexed  rectangularly,  is  carried 
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in  a  sling.  The  work  of  deep  kneading  and  rubbing,  done  in 
massage,  does  much  toward  the  dispersion  of  the  surplus  re- 
parative material  which,  unused,  torpidly  clogs  the  injured  parts, 
interfering  with  their  function.  In  this  work  an  advantage  will 
be  derived  from  the  topical  use  of  warm  camphorated  oil. 

Fracture  of  the  External  Condyle. — The  external  con- 
dyle, like  the  internal,  can  be  broken  external  to  the  articu- 
lar capsule,  but,  as  a  rule,  the  fracture  commences  in  the  con- 
dyloid ridge,  and,  penetrating  inward,  may  detach  the  eminentia 
capitata ;  or  it  may  detach  a  still  larger  fragment,  consisting  of 
a  portion  of  the  trochlea  along  with  the  eminentia  capitata. 

The  extra-capsular  form,  in  which  the  so-called  epicondyle 
is  merely  detached,  is  so  rare  an  occurrence  that  former  writers 
on  fractures  have  not  mentioned  it;  yet  the  incomparable  Gurlt, 
whose  diligent  hand  has  left  nothing  ungleaned  in  sections  of 
surgery  which  have  been  the  objects  of  his  investigation,  has 
described  this  injury,  Bardeleben  has  likewise  verified  its  ex- 
istence. It  may  be  caused  by  direct  violence,  in  which  the  arm 
is  forcibly  carried  in  the  direction  of  adduction;  it  may  likewise 
occur  during  lateral  or  posterior  dislocation  of  the  forearm.  In 
case  the  periosteum  remains  intact,  the  fragment  may  not  be 
displaced,  and  then  the  injury  is  indicated  by  some  swelling 
about  the  part.  The  joint  is  laterally  slightly  movable.  To 
treat  such  a  fracture,  place  the  limb  at  rest  in  the  extended 
position  for  three  or  four  weeks.  Passive  motion  should  occa- 
sionally be  resorted  to;  but  as  the  injury  is  only  a  slight  one, 
in  which  the  articular  cavity  is  not  opened,  it  is  probable  that 
with  little  or  no  treatment,  recovery  with  a  movable  joint  would 
take  place. 

A  far  more  frequent  injury  is  that  in  which  there  is  detach- 
ment of  a  portion  of  the  lower  end  of  the  humerus,  and  then  the 
eminentia  capitata  alone  may  be  broken  off,  or  the  line  of  frac- 
ture may  reach  in  deeper,  and  the  eminentia  capitata,  along  with 
a  portion  .of  the  trochlea,  may  be  detached.  As  the  ulna  often 
participates  in  the  displacement  of  the  fractured  internal  condyle, 
so  does  the  radius  in  that  of  the  outer  condyle. 

The  fragment  may  be  found  in  normal  site,  or  it  may  be  dis- 
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located  backward  or  outward,  and  the  radius  may,  or  may  not, 
follow  the  displaced  fragment.  The  severing  of  the  external 
lateral  ligament  from  its  humeral  attachment  permits  of  back- 
ward displacement  of  the  radial  head,  even  though  the  ulnar 
insertion  of  the  ligament  remain  intact.  In  this  condition  of 
injury,  the  unluxated  radial  head  connected  with  the  condyloid 
fragment  might  be  carried  forward  or  backward,  and  if  displaced 
backward,  as  is  most  commonly  the  case,  the  forearm  would  lie 
prone  (though  the  reverse  was  seen  by  Desault) ;  but  if  the  dis- 
placement be  forward,  then  supination  would  result,  and  from 
these  movements  pain  would  be  awakened  at  the  site  of  the 
fracture ;  hence,  in  such  fracture  supination  and  pronation  be- 
come important  diagnostic  aids.  The  existence  of  the  fracture 
is  also  shown  by  the  abnormal  mobility  of  the  outer  half  of  the 
elbow,  if  the  inner  half  be  firmly  fixed. 

Inasmuch  as  the  radio-humeral  joint  is  the  site  of  flexion, 
extension,  pronation,  and  supination,  a  change  of  anatomical 
form  must  impair  these  motions;  thus  ill-placed  callus  may 
abridge  or  wholly  arrest  these  functions.  Supination  is  espe- 
cially apt  to  be  lost ;  though  the  supinators  may  be  nearly 
uninjured,  yet  encroaching  callus  may  become  a  barrier  to 
rotation  backward. 

Treatment.  This  fracture  is  to  be  treated  in  the  same  manner 
as  that  described  for  supra-condyloid  and  internal  condyloid 
fracture  ;  adjustment  and  coaptation  must  first  be  carefully  done, 
and  then  dressing  done  while  the  arm  is  extended  in  supination. 
In  the  supine  and  straight  position,  the  biceps  and  pronator 
radii  teres  muscles  tend  to  prevent  the  radius  and  its  fragment 
from  deviating  backward,  in  which  direction  displacement  nor- 
mally occurs.  Should  there  be  a  tendency  to  displacement  of 
the  fragment  or  of  the  head  of  the  radius  after  they  have  been 
reduced  to  proper  site,  then  compresses  should  be  so  placed  as 
to  correct  and  prevent  such  displacement.  Passive  motion  must 
be  commenced  early,  and  continued  until  satisfactory  motion  is 
obtained ;  and  here  again  the  guide  should  be  not  the  number 
of  weeks  occupied,  but  the  work  should  be  continued  until 
freedom  of  movement  is  obtained. 
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Fracture  of  the  Olecranon.— This  fracture,  luckily  for  the 
patient  and  surgeon,  is  a  rare  accident.  In  a  collection  of  over 
eight  thousand  fractures,  the  olecranon  was  broken  in  but  2  per 
cent,  of  the  cases. 

The  olecranon  is  usually  fractured  by  direct  violence,  viz.,  by 
a  fall  or  blow  on  the  elbow ;  exceptionally,  it  may  arise  from 
muscular  contraction,  or,  indirectly,  by  falls  on  the  hand  while 
the  forearm  is  hyper-extended.  It  may  be  broken  at  any  point 
from  the  summit  to  the  base  of  the  process,  and  the  line  of  frac- 
ture may  be  transverse,  oblique,  or  nearly  vertical  in  direction. 
The  fragment  may  remain  in  normal  site;  more  commonly  it  is 
displaced  directly  upward,  or  upward  and  laterally.  The  frac- 
ture may  be  single,  multiple,  or  comminuted,  and  in  the  severest 
form  the  soft  parts  are  opened  to  the  fracture.  As  stated,  there 
is  usually  displacement,  the  detached  portion  of  the  olecranon 
being  drawn  upward  through  the  contraction  of  the  triceps 
muscle,  and  this  displacement  may  vary  from  a  mere  fissure 
to  a  space  two  inches  in  extent.  Where  the  periosteum  and 
tricipital  tendon  are  but  slightly  torn,  there  is  but  little  displace- 
ment. From  the  author's  observation,  slight  displacement  is  the 
rule;  this  is  invariably  the  case  when  the  line  of  fracture  is  oblique 
and  situated  at  the  base  of  the  olecranon.  Flexing  the  forearm 
awakens  keen  pain  at  the  site  of  the  injury,  and  during  this 
flexion  the  surgeon,  grasping  the  injured  part,  can  discover  the 
site  of  fracture,  as  well  as  measure  the  extent  of  separation 
which  occurs  in  flexion.  From  lacerated  vessels  blood  may  be 
effused  and  much  swelling  ensue ;  the  swollen  parts  remain  suf- 
ficiently compressible  to  permit  the  palpating  finger  to  detect 
the  fracture.  In  case  of  great  displacement  of  the  fragment, 
the  patient  can  readily  flex  the  forearm,  but  when  flexed  it  rs 
diflScult  and  sometimes  impossible  to  extend  the  arm  again. 

In  the  entire  group  of  cubital  fractures,  fracture  of  the  olecra- 
non is  one  of  the  gravest;  even  in  the  most  fortunate  cases,  the 
power  of  extension  of  the  forearm  is  seldom  regained  under 
several  months.  The  function  of  rotation  and  flexion  remains 
unimpaired,  as  a  rule,  but  the  patient  is  scarcely  thankful  for  the 
favor  of  bending  his  elbow  when  he  cannot  straighten  it  again. 
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The  loss  of  extension  arises  from  the  fact  that  the  detached 
olecranon  is  seldom  closely  reunited  again  to  the  ulna;  an  in- 
terstice occupied  by  fibrous  tissue  remains ;  the  result  of  this  is 
an  elongation  of  the  olecranon,  and  consequently  of  the  triceps 
muscle.  The  lengthened  triceps  is  unable  to  act  as  it  normally 
does  on  the  ulna.  That  fibrous,  and  not  osseous,  structure  is 
developed  in  the  inter-fragmental  gap,  is  due,  according  to 
KoUiker,  to  the  absence  of  the  osteogenous  stratum  of  peri- 
osteum investing  the  olecranon.  A  slight  interstice  does  not 
prevent  extension,  though  it  limits  the  amount  of  power  which 
is  normally  exerted  in  that  act.  Again,  the  writer  has  seen  a 
case  in  which,  when  complete  extension  was  made,  a  wide  gap 
was  formed  between  the  olecranon  and  the  ulna ;  extension  was 
done  here  through  the  medium  .of  the  lateral  untorn  portions 
of  the  tendon  of  the  triceps.  Cases  have  been  seen  in  which 
there  was  recovery  by  osseous  union  with  retention  of  extensor 
power ;  such  recovery,  however,  is  rare.  The  chances  for  bony 
union  are  the  best  when  the  fracture  extends  down  into  the  base 
of  the  ulna ;  the  rule,  however,  is  that  despite  the  best  treat- 
ment, an  interstice  filled  only  by  fibrous  tissue  remains,  and  this 
structure  in  time  elongates,  so  that  the  original  interval  becomes 
much  wider.  Thus,  it  not  unfrequently  happens  that  a  recovery 
which  at  first  seemed  satisfactory,  is,  in  the  end,  far  from  being 
so,  since  the  lengthened  inter-fragmental  bridge  so  weakens  the 
extensor  power  of  the  elbow  as  to  render  the  arm  nearly  use- 
less. Hence,  the  prevention  of  such  change  at  a  later  period  is 
one  of  the  most  important  things  in  the  treatment  of  fracture  of 
the  olecranon. 

Treatmejtt.  There  is  unanimity  of  surgical  authority  in  refer- 
ence to  the  position  in  which  the  arm  should  be  maintained  in 
the  treatment  of  this  fracture,  viz.,  in  complete  extension. 

In  cases  in  which  no  separation  of  the  fragment  ensues,  a 
good  cure  can  easily  be  obtained  by  a  dressing  similar  to  that 
described  for  supra-condyloid  fracture ;  this  dressing,  however, 
must  be  removed  once  in  two  days,  and  the  forearm  flexed  and 
extended  a  few  times.  In  this  way  normal  mobility  will  be 
retained,  and  tricipital  elongation  will  be  shunned.     But  where 
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the  inter-fragmental  interstice  is  great,  then  the  surgeon  has  a 
difficult  task  ;  it  is  no  easy  matter  to  bring  the  fractured  sur- 
faces in  contact,  and  this  is  probably  due  to  the  intervention  of 
clotted  blood ;  and  even  though  perfect  coaptation  can  be  ob- 
tained, the  maintenance  of  contact  often  baffles  skilled  effort. 
Several  ways  to  maintain  union  have  been  proposed  and  prac- 
tised. The  writer's  plan  is  as  follows :  From  folded  paper  make 
a  compress  three  inches  broad  and  half  an  inch  thick ;  cover 
this  with  adhesive  plaster,  with  the  adhering  surfaces  directed 
outward.  The  arm  is  now  to  be  hyper-extended  and  the  frag- 
ment pushed  to  its  place ;  and  to  liold  and  fix  the  olecranon, 
the  compress  is  to  be  placed  against  it  and  retained  there  by 
straps  of  plaster  so  applied  as  to  force  the  compress  still  further 
downward.  If  one  compress  be  found  insufficient,  two  should  be 
applied.  The  arm,  fully  extended,  should  be  bandaged  from 
the  hand  to  the  shoulder,  and  immobilized  by  a  long  anterior 
straight  wooden  splint  bound  to  the  arm.  The  patient  should 
maintain  recumbence  for  a  month.  Every  third  day  the  splint 
should  be  removed  and  the  arm  flexed,  the  fragment,  meantime, 
being  securely  held  in  place.  This  dressing  and  movement 
should  be  continued  for  eight  weeks,  when  the  anterior  splint 
can  be  discontinued,  though  the  adhesive  compress  and  roller 
should  be  continued  for  four  weeks  longer.  After  the  first  four 
weeks  the  patient  may  sit  or  walk  about.  After  the  removal  of 
the  straight  splint,  the  patient  should  be  allowed  to  move  the  fore- 
arm ;  but  as  he  does  so  he  must  support  the  olecranon  so  as  to 
prevent  elongation  of  the  inter-fragmental  tissue.  Yet  from  the 
writer's  experience,  some  elongation  is  inevitable,  whether  move- 
ment be  made  by  surgeon  or  patient.  This  inter-fragmental 
separation,  as  the  author  has  often  verified,  occurs  chiefly  in  the 
act  of  flexion  of  the  forearm ;  in  flexion  the  upper  fragment  re- 
tains its  site,  and  as  the  ulna  revolves  on  the  trochlea,  the  con- 
necting fibrous  bridge  becomes  lengthened  and  attenuated,  and, 
in  returning  again  from  flexion  to  extension,  the  interspace  is 
shortened.  An  explanation  which  may  be  offered  is  that  neo- 
plastic tissue  so  fixes  the  detached  olecranon  that  it  can  no 
longer  share  in  the  revolving   movements  of  the  ulna.      To 
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guard  against  elongation,  a  circular  band  provided  with  a 
compress  should  be  worn  for  a  year. 

Owing  to  the  imperfect  results  obtained  by  the  methods  in 
common  use,  metallic  suture  of  the  parts  was  proposed  some 
years  ago.  This  was  put  into  practice  in  i860  by  Dr.  E.  S. 
Cooper,  of  San  Francisco.  In  his  operation,  as  witnessed  by 
the  writer,  Cooper  laid  bare  the  fractured  ends,  drilled  through 
them,  and,  by  means  of  a  silver  wire  introduced,  drew  the 
fractured  parts  into  contact,  obtaining  a  satisfactory  cure ;  the 
patient  afterward  used  his  arm  in  his  work  as  a  blacksmith. 
In  the  case  operated  on  by  the  writer  in  this  manner,  though 
bony  union  was  obtained,  yet  there  was  but  little  mobility  of  the 
elbow-joint.  This  patient  refused  to  submit  to  passive  motion — 
due,  as  was  afterward  learned,  to  his  wish  to  recover  with  dis- 
ability, in  order  that  he  might  recover  damages  for  his  injury. 
From  the  writer's  experience,  he  would  reserve  the  metallic 
suture  for  cases  in  which  the  inter-fragmental  interstice  is  very 
wide,  and  coaptation  of  the  fragments  cannot  be  accomplished 
by  the  usual  methods  of  treatment.  The  way  of  doing  this  work 
is  as  follows :  Two  lateral  incisions  should  be  made,  one  on  the 
radial  and  one  on  the  ulnar  side,  by  which  the  fragments  are 
exposed ;  then,  with  a  small  drill,  bore  through  each  fragment 
transversely ;  each  drill-hole  should  be  a  third  of  an  inch  from 
the  adjacent  broken  surface ;  remove  the  clots  from  the  inter- 
stice, and,  having  introduced  the  wire  (which  should  be  of  silver), 
bring  the  fragment  into  place,  and  fix  it  by  twisting  the  wire. 
Close  the  wound  and  treat  it  antiseptically.  Dress  in  extension, 
and  commence  early  with  passive  motion,  and  continue  until 
complete  movement  is  secured.  It  has  been  the  author's  cus- 
tom in  cases  of  pseudarthrosis  which  he  treated  by  metallic 
suture,  to  remove  the  wire  as  soon  as  osseous  union  was 
obtained. 

In  several  recorded  cases  of  fracture  of  the  olecranon,  a 
severe  inflammation  was  awakened  by  the  injury,  resulting  in 
complete  ankylosis  of  the  joint.  It  is  probable  that  passive 
motion  was  neglected  or  delayed  until  too  late  a  period  in 
these  cases. 
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Fracture  of  the  Coronoid  Process  of  the  Ulna. — An  im- 
portant anatomical  feature  of  the  coronoid  process  is  that  it  is 
the  focal  point  of  fusion  of  the  brachialis  muscle  and  the  in- 
ternal and  external  lateral  ligaments  of  the  elbow.  These 
strong  structures  protect  the  process  so  well  from  all  violence 
that  its  fracture  is  a  rare  occurrence.  Lotzbeck  and  Urlichs, 
who  have  collected  all  the  cases  which  they  found  in  surgical 
literature,  record  but  twelve. 

It  has  been  found  by  Lotzbeck  that  usually  this  fracture  is 
caused  by  a  fall  on  the  outstretched  arm,  in  which  the  impact 
of  violence  is  against  the  ulnar  border  of  the  hand.  By  such 
violence  the  coronoid  process  is  forced  against  the  trochlea  and 
broken.  Lotzbeck  thinks  that  a  fall  on  the  flexed  forearm  might 
detach  the  coronoid  process.  Also,  if  the  forearm  be  violently 
rotated,  the  orbicular  ligament  may  pluck  off  a  section  of  the 
process.  Finally,  as  in  a  case  seen  by  Listen,  violent  muscular 
action  may  detach  the  process ;  and,  lastly,  violence  directly 
attacking  the  part  has  produced  fracture. 

This  fracture  is  often  concurrent  with  ulnar  luxation,  and.  in 
such  cases,  it  is  commonly  overlooked,  the  fracture  revealing 
itself  at  a  later  period  through  callus,  which  limits  the  range  of 
flexion. 

The  thickness  of  the  overlying  soft  parts  renders  it  difficult 
to  detect  this  fracture  by  palpation,  and  especially  to  determine 
how  large  a  portion  of  the  process  has  been  detached.  As  sign 
of  such  fracture  is  loss  or  impairment  of  flexor  power,  coupled 
with  loss  of  the  power  of  inward  rotation :  pronation  is  nearly 
impossible.  This  arises  from  the  fact  that  the  pronated  forearm 
is  mainly  flexed  by  the  brachialis  anticus,  while  the  supinated 
forearm  is  flexed  by  the  biceps  muscle.  Complete  extension 
causes  pain.  The  cubital  flexure  is  swollen.  As  a  rule,  there 
is  partial  or  complete  luxation  of  the  ulna  backward. 

In  the  greater  number  of  cases  reported  of  this  fracture,  the 
patient  has  recovered  with  impaired  function  of  the  elbow; 
rotation,  flexion,  and  extension  have  been  limited.  Sir  Astley 
Cooper,  who  first  described  this  fracture,  says  that  recovery  is 
by  fibrous  union ;  yet,  in  cases  since  reported,  there  has  been 
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observed  recovery  with  a  formation  of  callus  so  abundant  as 
to  encroach  on  the  greater  and  lesser  sigmoid  notches,  and,  as 
a  consequence  of  this,  movement  was  interfered  with.  The 
patient  should  be  informed  of  this,  and  forewarned  that  he  will 
recover  with  an  imperfect  joint. 

Treatment.  Surgical  advice  differs  as  to  the  position  in  which 
the  arm  should  be  maintained  during  treatment;  the  acute 
angular,  the  rectangular,  and  the  straight  position  has  each  its 
advocates.  The  best  results  seem  to  have  been  obtained  by  the 
straight  or  hyper-extended  position  recommended  by  Lorinser 
and  Bardenheuer.  In  addition  to  maintenance  in  the  straight 
position,  the  writer  would  begin  with  passive  motion  on  the 
third  day,  and  continue  this  diligently  every  day  for  several 
weeks ;  thus  doing,  neoplastic  material  would  be  expressed 
from  the  sigmoid  cavities,  and  mobility  of  the  joint  secured. 
During  this  treatment  the  tendency  to  sub-luxation  backward 
should  be  watched  and  guarded  against  through  the  use  of  cor- 
rective compresses  and  long  splints  applied  on  the  anterior  and 
posterior  surfaces  of  the  arm. 

Fracture  of  the  Upper  End  of  the  Radius. — Sir  Astley 
Cooper  and  Malgaigne  doubt  the  existence  of  such  fracture,  but 
the  more  exact  observation  of  recent  years  has  discovered  and 
recorded  a  number  of  cases.  It  has  been  seen  by  Hamilton, 
Hodges,  Bruns,  Hofmokl,  and  others,  including  the  writer. 
Some  of  these  authorities  have  verified  it  by  necropsy. 

The  portion  of  the  radius  broken  off  may  vary  from  a  small 
section  of  the  head  to  a  large  fragment  embracing  the  head, 
neck,  and  the  bicipital  tuberosity.  A  a  case  treated  by  the 
writer,  the  line  of  fracture  was  just  below  the  insertion  of  the 
biceps  muscle. 

This  fracture  has  usually  arisen  from  indirect  violence  through 
falls,  in  which  the  point  of  primary  impact  was  the  ball  of  the 
thumb,  the  violence  being  thence  transmitted  to  the  outer  part 
of  the  elbow.  Should  the  biceps  muscle  be  contracted  at  the 
moment  of  the  fall,  then  the  fracture  would  probably  occur  near 
the  bicipital  tuberosity. 

A  blow  striking  the  neck  of  the  radius  behind  may  break 
the  bone  there,  as  occurred  in  a  case  observed  by  the  author. 


FRACTURES    OF    THE    BONES    OF    THE    ELBOW-JOINT.       43 1 

This  fracture  has  been  seen  by  the  writer  where  it  was  caused 
by  grasping  the  hand  of  a  falling  child,  and  upholding  it  with  a 
twisting  movement ;  Hofmokl  has  observed  the  same.  The 
fracture  here  is  probably  epiphyseal  detachment. 

As  a  consequence  of  such  fracture,  the  range  of  rotation  of 
the  forearm  is  limited  or  wholly  lost.  Crepitus  is  not  always 
present ;  pain  is  awakened  by  movement  of  the  part,  and  direct 
pressure  displaces  the  fragment.  If  the  fracture  should  be 
limited  to  an  incomplete  fissure,  the  diagnosis  could  merely  be 
conjectural ;  but  where  there  is  complete  detachment,  if  the  fore- 
arm be  rotated,  the  separated  radial  head  would  not  follow  the 
rotating  arm.  Where  the  fragment  is  very  small,  it  may  remain 
afterward  loose  in  the  joint,  and  cause  di.sturbance  somewhat 
akin  to  a  floating  cartilage.  If  the  fragment  be  larger,  reunion 
with  the  radial  shaft  may  be  obtained  by  proper  treatment. 

Treatment.  Nearly  all  surgical  authorities  advise  treatment  of 
this  fracture  in  the  position  of  flexion.  Bardenheuer,  however, 
recommends  treatment  in  extension,  combined  with  traction  by 
means  of  a  weight  and  pulley,  similar  to  the  method  he  employs 
in  treating  other  fractures  occurring  at  the  elbow-joint.  The 
writer  treats  this  injury  simply  in  the  straight  position.  Should 
there  be  displacement,  as  is  commonly  the  case,  this  should  be 
corrected  as  far  as  possible  by  means  of  adhesive  compresses ; 
and  since  the  diaphyseal  end  inclines  usually  to  anterior  dis- 
placement, a  compressing  pad  should  be  placed  beneath  the 
anterior  splint  so  as  to  counteract  the  deviation.  After  a  short 
time  passive  motion  should  be  commenced  and  repeated  daily, 
and  as  the  movement  is  being  made  with  one  hand,  the  other 
must  grasp  and  firmly  fix  the  fractured  parts.  From  the  writer's 
experience,  recovery  will  not  occur  without  some  deviation  from 
normal  form ;  there  will  remain  some  incurvation  toward  the 
flexor  side. 

In  concluding  this  paper,  the  writer  is  confident  in  his  belief 
that  if  the  principles  in  treatment  which  he  has  advocated  be 
followed  out,  viz.,  dressing  in  the  straight  position,  with  early 
and  long-continued  passive  motion,  no  fractured  elbow  would 
recover  "  indissolubly  fastened." 


PENETRATING    PISTOL-SHOT   WOUNDS    OF 
THE   SKULL. 


By  E.  H.  BRADFORD,  M.D.,  and  H.  L.  SMITH,  M.D. 
BOSTON. 


Penetrating  pistol-shot  wounds  of  the  skull  constitute 
surgical  lesions  which  n^d  for  their  treatment  strict  rules 
of  procedure,  as  the  cases  are  exceedingly  grave,  not  very 
frequent  in  the  experience  of  many  surgeons,  and  involve  great 
responsibilities.  Against  surgical  interference  may  be  urged 
the  fact  that  the  chances  of  benefit  are  very  slight ;  in  favor, 
the  general  surgical  instinct  which  prompts  attempting  what- 
ever offers  a  possibility  of  success  in  cases  where  death  seems 
certain.  The  number  of  instances  where  surgical  interference 
has  resulted  successfully  are  comparatively  few,  and  the  fact 
that  many  cases  have  recovered  without  operation  suggests  that 
the  improvement  in  these  instances  may  have  been  due  to  acci- 
dental causes  and  not  surgical  intervention.  The  question, 
therefore,  is  a  pertinent  one,  whether,  from  the  point  of  view  of 
recent  surgery,  operative  mterference  offers  better  chances  of 
recovery  than  non-intervention. 

In  drawing  conclusions  from  the  recorded  facts,  it  is  necessary 
to  distinguish  between  gunshot  wounds  of  war  and  pistol-shot 
wounds  of  civil  life.  For,  although  there  are  no  statistics  to 
prove  the  fact,  it  is  reasonable  to  imagine  that  injury  from  a 
rifle-ball  will  be  greater  than  that  from  a  ball  of  smaller  calibre. 
The  exact  mortality  from  rifle-shot  wounds  of  the  skull  cannot 
be  determined,  as  by  far  the  greater  number  of  them  in  the  war 
died  on  the  field  without  record.  This  is  also  true,  to  a  certain 
extent,  in  civil  life,  as  those  who  are  killed  instantly  are  not 
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brought  to  the  hospitals,  but  cases  of  instantaneous  death  from 
pistol-shot  wounds  must  be  rare,  and  in  the  majority  of  cases 
surgical  treatment  of  some  sort  is  solicited ;  and  for  this  reason 
the  hospital  statistics  for  pistol-shot  wounds  may  be  considered 
as  of  accuracy  in  representing  the  mortality  of  this  class  of 
wounds.  If,  therefore,  there  is  a  possibility  of  recovery  from 
gunshot  wounds  or  penetrating  and  perforating  gunshot 
wounds  of  the  skull,  as  is  well  established,  it  is  probable  that 
the  prospect  of  such  recovery  is  greater  in  pistol-shot  wounds 
of  the  skull. 

The  most  historic  case  of  this  class  of  injury  is  one  which 
brought  such  calamity  to  the  nation  that  the  surgical  details 
were  overlooked,  and  are  not  generally  known.  The  surgical 
facts  may  be  found  in  the  Medical  History  of  the  War  of  the 
Rebellion,  Part  I.,  Surgical  Volume,  page  305,  classed  among  the 
gunshot  wounds  of  the  skull.  They  are  of  surgical  interest, 
and  deserve  careful  perusal.  The  following  is  extracted  from 
the  report  of  the  case  : 

A.  L.,  aged  fifty-six  years,  was  shot  in  the  head  at  Washington,  on 
the  evening  of  April  14,  1865,  by  a  large  round  ball  from  a  Derringer 
pistol  in  the  hands  of  an  assassin.  The  wounded  man  was  found  "  in 
a  profoundly  comatose  condition,"  the  breathing  "  exceedingly  ster- 
torous. ' ' 

Dr.  Leale  writes  :  ''  No  pulsation  was  perceptible  at  the  right  wrist. 
When  the  head  was  examined,  I  passed  my  fingers  over  a  large,  firm 
clot  of  blood,  situated  about  one  inch  below  the  superior  curved  line 
of  the  occipital  bone  and  an  inch  and  a  half  to  the  left  of  the  median 
line  of  the  same  bone.  The  coagulum  I  easily  removed,  and  passed 
the  little  finger  of  my  left  hand  through  the  perfectly  smooth  opening 
made  by  the  ball,  and  found  that  it  had  entered  the  encephalon.  As 
soon  as  I  removed  my  finger,  a  slight  oozing  of  blood  followed,  and 
his  breathing  became  more  regular  and  less  stertorous.  After  the 
administration  of  a  small  quantity  of  brandy  and  water,  of  which  a 
mouthful  appeared  to  have  passed  into  the  stomach,  the  patient  was 
removed  to  a  neighboring  house.  The  pulse  was  very  feeble  and 
vacillating,  from  40  to  48  ;  the  respiration  was  oppressed  and  labored ; 
the  surface  was  cold.     Over  the  left  eyelid  there  was  slight  ecchymosis. 
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The  pupil  of  that  eye  was  slightly  dilated,  the  right  pupil  was  con- 
tracted ;  both  were  irresponsive  to  light.  Sinapisms  were  applied  to 
the  surface.  A  few  drops  of  brandy  and  water  placed  into  the  fauces 
were  not  swallowed,  and  the  attempt  to  administer  internal  stimulants 
was  not  insisted  on.  It  was  observed  that  when  blood  and  cerebral 
matter  oozed  unimpededly  from  the  wound  the  condition  of  the  pulse 
and  respiration  improved.  Surgeon-General  Barnes  accordingly  kept 
the  external  wound  open  by  means  of  a  silver  probe,  until,  a  Nelaton's 
probe  being  brought,  he  made  an  exploration  of  the  course  of  the  ball. 
A  splinter  obstructed  the  track  at  the  depth  of  about  two  and  a  half 
inches.  An  inch  and  a  half  further  on,  the  bulb  came  in  contact 
with  a  foreign  body,  which  proved  to  be  the  disc  from  the  occipital 
bone  forced  out  by  the  ball ;  passing  beyond  this,  the  ball  was  detected 
at  a  distance  of  over  six  inches  from  the  entrance  wound.  Drs.  Stone 
and  Crane,  having  also  distinctly  felt  the  ball  at  this  depth  in  contact 
with  the  bulb  of  the  probe,  it  was  decided  that  no  attempt  should  be 
made  to  remove  it  or  the  foreign  bodies,  further  than  to  keep  the 
opening  free  from  coagula,  which,  when  allowed  to  form  and  remain 
for  a  very  short  time,  would  produce  signs  of  increased  compression, 
the  breathing  becoming  profoundly  stertorous  and  intermittent,  and 
the  pulse  more  feeble  and  irregular.  Notwithstanding  the  free  oozing 
from  the  external  orifice,  there  was  evidently  much  internal  bleeding 
going  on,  as  was  indicated  by  the  excessive  extravasation  into  the 
orbits,  accompanied  by  great  ecchymosis  of  the  eyelids.  The  pro- 
tracted death-struggle  ceased  at  twenty  minutes  past  seven  o'clock  on 
the  morning  of  April  15,  1865.  The  eyelids  and  surrounding  parts 
of  the  face  were  greatly  ecchymosed,  and  the  eyes  somewhat  pro- 
tuberant from  effusion  of  blood  into  the  orbits." 

At  the  autopsy  it  was  found  there  was  a  pistol-shot  wound  of  the 
head,  around  which  the  scalp  was  greatly  thickened  by  hemorrhage 
into  its  tissues.  The  ball  entered  through  the  occipital  bone  about 
an  inch  to  the  left  of  the  median  line  and  just  above  the  left  lateral 
sinus,  which  it  opened.  It  then  penetrated  the  dura  mater,  passed 
through  the  left  posterior  lobe  of  the  cerebrum,  entered  the  left  lateral 
ventricle,  and  lodged  in  the  white  matter  of  the  cerebrum  just  above 
the  anterior  portion  of  the  left  corpus  striatum,  where  it  was  found. 
The  wound  in  the  occipital  bone  was  quite  smooth,  circular  in  shape, 
with  bevelled  edges,  the  opening  through  the  internal  table  being 
larger  than  that  through  the  external  table.     The  track  of  the  ball 
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was  full  of  clotted  blood  and  contained  several  little  fragments  of 
bone,  with  a  small  piece  of  the  ball  near  its  external  orifice.  The 
brain  around  the  track  was  pultaceous  and  livid  from  capillary  hemor- 
rhage into  its  substance.  The  ventricles  of  the  brain  were  full  of 
clotted  blood.  A  thick  clot  beneath  the  dura  mater  coated  the  right 
cerebral  lobe.  There  was  a  smaller  clot  under  the  dura  mater  of  the 
left  side.  But  little  blood  was  found  at  the  base  of  the  brain.  Both 
the  orbital  plates  of  the  frontal  bone  were  fractured,  and  the  fragments 
pushed  up  toward  the  brain.  The  dura  mater  over  these  fractures 
was  uninjured.     The  orbits  were  gorged  with  blood. 

There  is  certainly  no  possible  criticism  of  the  treatment  in 
this  noted  case;  but,  as  a  matter  of  scientific  investigation,  it 
may  be  queried  v\^hether,  if -the  shock  in  this  instance  had  not 
been  so  profound,  active  surgical  intervention  for  the  removal 
of  the  fragment  would  have  been  advisable  or  not,  and,  if  not, 
what  advantage  was  gained  by  the  use  of  a  probe  ? 

In  a  large  number  of  instances  the  surgeon  has  to  meet  such 
cases  where  the  patients  are  not  moribund,  and  may  well  con- 
sider the  following  questions  :  Whether  active  interference, 
involving  the  use  of  the  trephine,  is  dernanded  as  a  rule  in 
severe  cases  of  this  class  ?  Whether  the  removal  of  the  bullet  or 
of  fragments  should  be  attempted  in  penetrating  wounds  of  the 
skull  ?  Whether  to  probe  without  the  use  of  the  trephine  is 
advisable  ? 

In  order  to  add  to  the  statistics  on  the  subject,  the  following 
table  has  been  prepared  by  Dr.  Herbert  L.  Smith,  of  Boston  : 
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An  analysis  of  these  cases  is  worthy  of  attention.  Ninety- 
one  cases  of  penetrating  pistol-shot  wounds  of  the  brain  have 
been  collected.  Of  these,  22  were  found  in  the  records  of  the 
Boston  City  Hospital,  all  the  cases  that  entered  during  the  last 
twelve  years  being  taken  according  to  date  of  entry.  The 
remaining  69  cases  were  found  recorded  in  current  literature, 
most  of  them  within  the  last  fifteen  years. ^  None  of  the  cases 
antedated  the  period  during  which  modern  antiseptic  treatment, 
in  some  form  or  other,  has  been  employed,  and  no  case  has  been 
included  unless  the  bullet  had  penetrated  the  skull,  or  at  least 
rested  on  the  dura  mater.  As  was  to  be  expected,  the  per- 
centage of  recoveries  in  the  hospital  cases  has  been  considerably 
smaller  than  in  those  extracted  from  the  journals,  since  it  may 
be  presumed  that  the  majority  of  the  latter  class  had  some 
special  features,  oftentimes  an  unexpected  recovery,  which 
seemed  to  warrant  their  being  put  on  record. 

Of  the  22  City  Hospital  cases,  5  recovered,  and  17  died,  a  per- 
centage of  recoveries  of  22.7;  of  the  whole  91  cases,  40  recov- 
ered and  51  died,  a  recovery  percentage  of  43.9.  It  is  probable, 
therefore,  that  the  ratios  given  in  the  following  computations 
will  in  each  case  seem  to  show  a  better  result  than  would  be 
true  of  the  whole  number  of  such  injuries,  were  it  possible  to 
collect  them.  The  present  investigation,  however,  is  made  for 
the  purpose  of  obtaining  principles  for  guidance  in  treatment ; 
and  the  relative  results  of  the  various  modes  of  procedure  in 
the  cases  here  recorded  will  hardly  be  affected  by  the  absence 
of  unreported  cases.  Moreover,  the  loss  will  probably  be  in 
those  cases  which  die  within  a  few  hours,  from  shock,  and  since 
it  is  in  this  class  that  little  or  no  operative  interference  is  ever 
possible,  as  a  working  basis  for  treatment  the  results  in  the 
cases  here  given  can  hardly  be  fallacious. 

In  classifying  the  injuries  in  relation  to  the  part  of  the  brain 
penetrated,  it  was  found  impossible,  from  the  descriptions  given, 
to  make  anything  like  a  complete  table  of  the  portions  of  the 
brain  traversed  by  the  ball.    The  cases  were  therefore  grouped 

1  The  table  contains  no  cases  later  than  1890. 
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according  to  the  point  of  entry  into  the  skull,  this  giving  the 
following  table : 

Recovered.  Died. 

Under  chin 
Mouth 
Nose 
Orbit       . 
Eyebrow 
Forehead 
Temple  . 
Auditory  meatus 
About  ear 
Crown  of  head 

Parietal 6 

Occipital I 

Not  stated 


Total 
Hospital  cases 


4 

9 

i6 

5 
7 


I 
17 


This  may  be  summarized  to  show  that,  when  the  ball  enters 
the  skull  at  some  point  anterior  to  the  plane  passing  through 
the  external  auditory  meatuses,  25  have  recovered  and  34  died, 
out  of  59  cases,  a  percentage  of  recoveries  of  42.3.  In  32  cases 
where  the  bullet  entered  in  this  vertical  plane,  or  posterior  to  it, 
15  recovered  and  17  died,  the  percentage  then  being  40.6.  If 
we  except  the  five  cases  in  which  the  ball  entered  directly  into 
the  auditory  meatus,  of  which  all  died,  the  recoveries  are  53.5 
per  cent,  of  the  whole  number.  If  we  assume  that  those  missiles 
which  entered  the  anterior  half  of  the  skull  injured  the  anterior 
portions  of  the  brain,  then  these  statistics  will  not  bear  out 
entirely  the  idea  generally  held,  that  lesions  of  the  anterior  lobes 
of  the  brain  are  less  fatal  than  those  of  the  posterior  portions. 
Perhaps  the  greater  fatality  in  these  cases  may  be  accounted 
for  by  the  fact  that  in  the  majority  the  wounds  were  inflicted  for 
suicidal  purposes,  the  pistol  being  held  close  to  the  skull  where 
the  bone  is  thinnest,  and  that  therefore  the  direct  injury  to  the 
brain  is  greater  in  the  first  series  of  cases  than  in  the  second. 
Again,  most  suicidal  attempts  are  done  in  seclusion,  and  there 
is  a  considerable  interval  of  delay  before  treatment  is  applied,  so 
that  the  danger  from  shock  is  far  greater,  proportionally,  than 
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in  gunshot  wounds  received  in  battle,  for  example,  since  there 
all  classes  of  wounds  would  be  subject  to  a  proportionate  delay. 
This  may  explain  the  difference  between  the  statistics  of  civil 
and  military  surgery.  It  is  to  be  noted  that  next  to  the  auditory 
meatus  the  most  dangerous  point  of  entry  was  in  the  temple, 
where,  out  of  25  cases,  16,  or  64  per  cent.,  were  fatal. 

Another  series  of  tables  illustrates  the  fatality  of  those  cases 
where  the  bullet  remained  in  the  cranial  cavity,  as  compared 
with  that  of  the  instances  where  the  bullet  perforated  or  was 
removed. 

Bullets  Lodged. 

Recovered.  Died. 

Chin o  I 

Mouth 2  o 

Nose o  2 

Orbit 4  o 

Brow 3  3 

Forehead lo  7 

Temple 5  ^4 

Meatus o  5 

About  ear 6  4 

Parietal 3  ° 

Crown     .......••  o  2 

Occipital I  2 

Total 34  40 

Bullets  Out. 

Perforated 3  ^ 

By  trephine 6  o 

Incision 2  3 

Total        ......  II  5 

From  these  tables  it  will  be  seen  that  the  mortality  in  the 
latter  class  is  but  33.3  per  cent.,  while  in  the  former  it  is  54  per 
cent.  Out  of  the  five  cases  where  the  bullet  perforated  by  its 
own  momentum  there  were  two  deaths,  while  in  six  cases  where 
the  bullet  was  extracted  by  the  trephine  there  were  no  deaths ; 
and  in  five  other  cases,  where  the  bullet  had  passed  through  the 
bone,  but  had  not  perforated  the  soft  parts  beyond,  requiring  an 
incision  before  it  was  dislodged,  there  were  three  deaths.  These 
results  are  what  would  be  expected,  since,  generally  speaking. 
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those  bullets  are  removed  by  means  of  the  trephine  which  have 
passed  but  a  little  way  into  the  brain,  the  damage  to  the  cerebral 
substance  being  slight,  and  the  ease  and  thoroughness  of  drainage 
far  greater.  Though  the  numbers  are  too  few  to  warrant  con- 
clusions as  to  operating,  yet  it  is  very  significant  that  lOO  per 
cent,  of  the  cases  of  removal  of  the  bullet  by  the  trephine  were 
successful,  while  50  per  cent,  of  those  where  the  bullet  passed 
completely  through  the  brain  proved  fatal.  We  may  yet,  per- 
haps, come  to  believe  that  the  damage  which  the  careful  surgeon 
will  do  in  attempts  to  extract  a  ball  which  has  penetrated  the 
cerebral  tissues  will  not  be  greater  than  the  injury  already  done 
by  the  missile.  If  such  should  prove  to  be  the  truth,  very 
decided  views  may  properly  be  taken  as  to  the  advisability  of 
thorough  search  for  the  ball  in  every  instance. 

Analyzing,  with  reference  to  the  point  of  entry,  the  cases  where 
the  ball  remained  in  the  cavity  of  the  skull,  we  find  that  51, 
or  69  per  cent.,  penetrated  at  a  point  anterior  to  the  vertical 
plane  passing  the  auditory  meatuses,  and  of  these  47  per  cent, 
recovered,  while  23,  or  31  per  cent.,  entered  posterior  to  the 
same  plane,  in  whom  10,  or  43  per  cent.,  recovered. 

The  following  table  was  compiled  for  the  purpose  of  showing 
the  results  of  the  various  forms  of  treatment.  Many  of  the 
records  were  incomplete  in  this  respect,  and  it  is  probable  that 
many  more  of  the  cases  than  the  table  shows  were  at  least 
probed,  though  the  records  of  trephining  are  probably  quite 
correct,  as  such  an  operation  would  hardly  be  omitted  in  the 
account. 

Recovered.         Died. 

Trephined,  ball  removed        .....     5  i 

Trephined,  fragment  removed        .         .         .         .     i  2 

Trephined,  ball  not  removed i  S 

Fragments  removed        ......     3  5 

Incision  ........     2  I 

Incision,  ball  removed 5  4 

Probed 12  13 

Nothing  recorded .8  21 

Trephined  secondarily 3  o 

Died  under  operation o  i 

Total 40  SI 
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Summary. 


Ball  removed 


5 


Operation,  ball  not  removed  .....  lo  12 

Probed  only 12  13 

Nothing  recorded 8  21 


Total 


40  51 


It  would  seem  to  show  that  operative  interference,  whether 
resulting  in  successful  extraction  of  the  missile  or  not,  is  not  in 
itself  so  serious  as  some  writers  have  supposed.  Five  out  of 
six  cases  where  the  bullet  was  removed  by  the  trephine  recov- 
ered. Out  of  15  cases  where  the  bullet  was  removed  by  various 
operations  lo,  or  66  per  cent.,  recovered.  In  37  instances  of 
operative  interference  20,  or  54  per  cent.,  recovered.  Of  25  cases 
where  the  expectant  plan  was  followed,  except  that  the  probe 
was  passed,  only  12,  or  48  per  cent.,  recovered,  while  in  the  re- 
maining 29  cases,  in  which  no  record  is  made  on  the  point  under 
discussion,  only  8,  or  27.5  per  cent.,  got  well.  To  be  classed 
among  the  latter  cases,  however,  were  those  who  were  moribund 
when  first  seen,  and  where  no  treatment  would  have  availed. 

Turning  to  those  cases  where  the  bullet  remained  in  the  brain 
substance,  the  following  table  shows  the  mortality  after  various 
forms  of  treatment : 

Recovered.  Died. 
Trephined       ........     6  2 

Fragments  removed 3  8 

Probed 12  10 

Nothing  recorded 13  20 

Total 34  40 

Here  again  the  operation  of  trephining  has  shown  better 
results  than  simple  expectancy.  Six  cases  out  of  eight  that 
were  trephined,  that  is,  75  per  cent.,  recovered.  Of  1 1  cases 
where  fragments  were  removed  all  but  three  died,  while  in  the 
55  cases  that  were  either  probed,  or  in  which  no  mention  is  made 
of  treatment,  there  were  25  recoveries  and  30  deaths,  showing 
that,  taking  all  the  cases  into  consideration,  the  results  with 
operation,  and  without  operation,  where  the  bullet  remains 
lodged  in  the  brain,  are  not  markedly  different. 
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Of  very  considerable  interest  is  the  large  proportion  of  cases — 
34  out  of  91,  or  37.4  per  cent. — who  lived  for  a  longer  or  shorter 
time,  carrying  about  with  them  a  bullet  in  the  brain.  The  fol- 
lowing table  was  made  to  show  what  proportion  of  these  cases 
suffered  afterward  with  symptoms  referable  to  the  bullet : 

Later  Symptoms  of  Bullet  in  Brain. 

Recovered.  Died. 

Dizziness i  o 

Epilepsy          . 2  2 

Pain I  o 

Dull  and  weak        .......  3  o 

Meningitis o  3 

Softening  from  fragments o  4 

Total 7  9 

It  is  to  be  noted  that  many  of  these  cases,  that  is,  where 
bullets  had  lodged,  were  regarded  as  well  within  a  few  months 
after  the  injury,  because  up  to  that  time  no  symptom  had  super- 
vened, so  that  the  proportion  of  i6  out  of  34  cannot  properly 
represent  the  likelihood  of  after-symptoms  in  these  cases.  In 
fact,  in  every  case  where  the  patient  has  been  followed  for 
several  years  after  the  accident  there  were  noted  more  or  less 
intense  cerebral  symptoms,  and  probably  if  the  ultimate  history 
of  all  these  cases  could  be  known,  many  more  than  the  table 
shows  would  be  found  to  have  died  from  the  injury  done  by  the 
foreign  body. 

Of  the  16  cases  which  were  noted  as  having  later  symptoms, 
9,  or  56.2  per  cent.,  died.  If  from  the  34  cases  of  recovery  with 
bullets  in  the  skull  we  subtract  the  16  who  afterward  had 
symptoms,  there  remain  but  18,  or  27  per  cent.,  of  the  whole 
number  injured  who  recovered  without  recorded  symptoms. 

The  relatively  large  number  of  patients  who  are  reported  as 
having  died  later  on  from  injury  done  by  fragments  of  bone 
imbedded  in  the  brain,  naturally  raised  the  query  as  to  how 
often  such  fragments  were  found  and  removed  at  operations,  or 
were  discovered  later  at  the  autopsy. 

Out  of  30  cases  where  record  is  made,  in  15,  or  50  per  cent, 
it  is  recorded  that  fragments  of  bone  were  found  in  the  brain 
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substance.  In  lo  cases  the  final  unfavorable  issue  seems  to  be 
wholly  or  in  part  due  to  the  presence  of  these  spicules  of  bone. 
In  some  of  these  cases  the  bits  of  bone  were  small  and  were  in 
close  apposition  to  the  projectile  when  found ;  but  in  several 
instances  there  were  large,  irregular  fragments,  splintered  from 
the  inner  table,  which  had  been  carried  a  greater  or  less  distance 
and  in  various  directions  into  the  cerebral  substance.  This  fact 
emphasizes  the  view  that  in  all  gunshot  wounds  of  the  brain 
the  problem  is  not  a  simple  one  of  a  single  projectile  of  known 
size,  but  it  must  be  remembered  that  there  may  be  multiple  pro- 
jectiles, of  jagged  outlines,  driven  in  various  directions,  causing 
laceration  and  pressure.  In  this  connection,  also,  may  be  men- 
tioned the  fact  that  other  foreign  bodies,  such  as  hair,  bits  of 
clothing,  etc.,  may  be  carried  in  as  well,  and  under  such  circum- 
stances it  is  hardly  to  be  hoped  that  the  wound  is  in  an  aseptic 
condition. 

Cause  of  Death. — In  not  all  the  cases  could  the  absolute  cause 
of  death  be  obtained.  The  following  table  is  approximately 
correct,  and  will  serve  as  a  working  basis  : 


Shock 

Meningitis  . 

Exhaustion 

Abscess 

Hemorrhage 

CEdema  of  lung 

Septicaemia 


Total 


IS 

29.4 

per  cent 

9 

17.6 

8 

15-6 

8 

15-6 

8 

15-6 

I 

1-9 

2 

3-9 

51 


Roughly  speaking,  30  per  cent,  died  within  a  few  hours  from 
shock;  18  per  cent,  died  from  meningitis  ;  16  from  hemorrhage  ; 
16  per  cent,  later  from  cerebral  softening  or  breaking  down  of 
bruised  tissue ;  while  the  remaining  20  per  cent,  sank  and  died 
from  the  constitutional  effects  or  from  exhaustion.  Of  these 
causes  of  death  the  most  frequent,  namely,  shock,  can  be  but 
imperfectly  controlled.  The  other  classes  are  more  under  the 
control  of  surgery,  and  it  is  in  these  directions  that  we  must 
look  for  future  advances   in  this  branch  of  cerebral  surgery. 
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The  prevention  of  hemorrhage  by  early  operation,  and  of  menin- 
gitis, abscess,  and  death  from  exhaustion  by  the  timely  removal 
of  foreign  bodies  and  septic  material,  will  do  much  to  better  our 
present  statistics. 

With  a  view  of  determining  the  cause  of  death  after  the  various 
methods  of  treatment,  the  following  table  was  prepared  : 


i 

o 

Ja 

< 

a 

s 

1 

a 

S 

1 

V 

o 

2 
e2 

Trephine  and  ball  .... 
Incision  and  ball    .... 

Incision  late 

Probe  

Operation,  no  ball .... 
Nothing  recorded  .... 

o 

I 
o 

I 

2 

8 

o 
o 
o 

3 
3 
7 

o 

I 
I 

5 
8 

I 

16 

o 
o 
o 

2 

3 

2 

o 
o 

I 

2 

I 

5 

o 

O 

o 

° 

o 

I 

o 
o 
o 
o 
I 
o 

o 

2 
2 

13 
i8 

24 

Total 

12 

13 

7 

9 

I 

I 

59^ 

It  will  be  seen  that  hemorrhage  caused  death  in  ten  cases 
where  no  operation  was  performed,  and  in  but  three  cases  where 
an  attempt  was  made  to  extract  the  bullet.  The  deaths  from 
meningitis  give  a  similar  showing,  seven  cases  resulting  fatally 
when  no  operation  was  performed,  and  but  two  when  a  pre- 
liminary operation  was  attempted.  On  the  other  hand,  cases  of 
cerebral  softening  were  met  with  eight  times  after  operation 
when  the  missile  was  not  extracted,  but  five  times  after  probing, 
and  but  once  when  no  operation  was  performed.  This  is  per- 
haps explained  by  the  fact  that  these  cases  were  the  protracted 
ones,  giving  time  for  late  consideration  and  operative  attempt. 

The  following  table  shows  roughly  the  duration  of  life  after 
injury  in  the  various  parts  of  the  skull : 


^  This  table  includes  cases  in  which  death  occurred  later,  after  apparent  recovery. 
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Duration  of  life  after  injury. 

■ 

a 

■6 

JZ 

s 

1 

i 

i 

u 

"a 

o 

Few  hours 

I 

4 

8 

3 

2 

I 

19 

Few  days 

o 

7 

6 

7 

O 

o 

20 

Weeks     .     .               .     . 

I 

5 

2 

3 

o 

o 

II 

Years.     ... 

o 

4 

O 

o 

o 

o 

4 

Not  given                                  .     . 

o 

• 

o 

o 

I 

o 

I 

2 

Tot.U 

2 

20 

i6 

14 

2 

a 

S6 

It  is  to  be  noted  that  in  the  case  of  wounds  in  the  temporal 
region,  on  the  crown  of  the  head,  and  on  the  occiput,  the  larger 
number  died  of  shock.  The  secondary  results,  namely,  menin- 
gitis, cerebral  abscess,  and  exhaustion  from  constant  suppuration 
are  most  often  found  when  the  injury  has  been  in  the  forehead 
or  about  the  ear. 

From  a  study  of  the  preceding  cases  the  following  statements 
have  been  formulated  : 

Penetrating  gunshot  injuries  of  the  head  differ  from  pene- 
trating wounds  of  the  other  cavities  of  the  body  in  that  it  is^ 
known  that  the  foreign  body  has  done  damage  to  the  contents 
of  the  cavity. 

The  consideration  of  these  cases  is  not  a  simple  problem  of 
the  localization  of  a  single  body,  because  not  only  may  the 
projectile  be  split  up  into  a  number  of  fragments,  but  there  are 
very  likely  to  be  larger  or  smaller  fragments  of  bone  carried  in 
with  it. 

The  bullet  which  plows  its  way  through  the  soft  cerebral 
substance  always  makes  a  track  much  larger  than  itself,  neces- 
sarily bruising  the  surrounding  brain  substance  a  great  deal. 
If  this  broken-down  tissue  becomes  septic,  such  an  injury  re- 
quires an  unusually  free  opening  for  drainage,  owing  to  the 
density  of  the  surrounding  wall,  and  the  comparative  softness 
of  the  contents. 

Am  Surg  '9 
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If  fragments  of  bone  are  not  carried  into  the  brain  tissue,  and 
if  the  disorganized  brain  substance  does  not  become  infected, 
and  if  cicatrization  or  encapsulation  of  the  bullet  does  take 
place,  it  is  to  be  considered  a  piece  of  good  fortune,  and  not  due 
to  efficacy  of  treatment. 

Even  if  the  bullet  lodges  safely  in  the  brain,  and  recovery 
appears  to  have  taken  place,  a  goodly  number  of  these  patients 
may  be  expected  to  have  more  or  less  disabling  symptoms 
afterward,  and  a  considerable  proportion  of  them  succumb 
ultimately  to  the  missile  which  they  carry. 

A  certain  number  of  cases  must  necessarily  die  of  primary 
shock.  Many  die  of  hemorrhage,  but  hemorrhage  is  best  treated 
when  its  source  can  be  reached. 

Operations  for  the  removal  of  projectiles,  so  far  as  can  be 
determined  by  statistics,  do  not  seem  in  themselves  to  be 
especially  dangerous.  It  is  likely  that  the  injury  already  done 
to  the  cerebral  tissues  will  not  be  added  to  by  the  manipulations 
of  any  competent  surgeon,  even  if  he  be  very  thorough  in  his 
search  for  the  missile ;  and  this  is  particularly  true  from  the  fact 
that  the  surgeon  has  still  a  fear  of  manipulating  inside  the 
cranial  cavity,  and  violence  is  rarely  used. 

The  Nelaton  probe,  or  one  of  similar  construction,  should  be 
dropped  into  the  canal.  The  telephone  probe  has  occasionally 
located  the  ball,  but  has  many  times  failed.  If  a  hard  substance 
is  felt  the  latter  probe  will  determine  whether  or  not  it  is  metal. 

In  pistol-shot  wounds  of  the  skull  the  dangers  are  not  the 
same  as  in  similar  wounds  in  the  abdominal  cavity.  In  the 
latter  there  is  danger  of  immediate  death  from  hemorrhage,  and 
also  from  the  injury  caused  by  fecal  extravasation.  In  the 
cranial  cavity  the  chief  cause  of  death  is  the  irremediable  one, 
shock ;  and  although  septic  inflammation  is  of  almost  equal 
importance,  there  is  certainly  nothing  comparable  to  the  danger 
from  fecal  extravasation  that  is  to  be  dreaded  in  abdominal 
wounds.  Furthermore,  the  danger  of  death  from  hemorrhage 
is  not  an  imminent  one,  as,  owing  to  the  nature  of  the  contents 
of  the  cranial  cavity,  and  also  to  the  unyielding  character  of  its 
walls,  hemorrhage  is  held  within  the  fatal  limit  by  the  resistance 
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of  the  skull.  There  is,  however,  a  danger  which  is  peculiar  to 
the  cranial  cavity,  namely,  that  the  increasing  pressure  of  the 
hemorrhage  taking  place  within  the  unyielding  walls  of  the 
skull  may  increase  the  shock,  cause  death  or  degeneration  of 
nerve  .substance,  with  the  resulting  impairment  of  mental  con- 
dition. Under  these  circumstances  it  may  be  said  that  a  delay 
of  a  few  hours  is  not  of  as  great  gravity  in  cases  of  injury  to  the 
skull  as  of  injuries  to  the  abdominal  cavities;  but  that,  while 
treatment  should  be  undertaken  without  loss  of  time,  yet 
its  urgency  is  not  as  paramount  as  in  case  of  abdominal 
injuries. 

On  referring  to  the  table  it  will  be  seen  that,  of  51  cases,  15 
deaths  occurred  from  shock;  while  in  19  cases  death  followed 
some  suppurative  process ;  and  in  8  there  was  death  from  hem- 
orrhage. Death  from  hemorrhage  can  be  prevented,  if  the 
diagnosis  is  certain,  and  time  is  given,  by  ligature  of  the  carotid 
or  of  the  meningeal  arteries  in  a  small  number  of  cases.  In 
the  majority  of  cases,  however,  this  operative  treatment  will  be 
of  little  avail.  It  is,  however,  fair  to  suppose  that  in  the  sup- 
purative cases  a  certain  number  can  be  saved  by  thorough 
aseptic  and  antiseptic  irrigation,  and  careful  surgical  treatment 
in  the  way  of  promotion  of  asepsis  and  of  drainage. 

The  following  generalization  seems  justified  : 

It  should  be  considered  as  a  surgical  rule,  where  the  patient 
is  not  moribund,  that  the  scalp  should  be  dissected  up,  and  the 
wound  thoroughly  exposed.  As  a  rule,  the  trephine  should  be 
applied.  This  will  provide  for  thorough  examination,  and  for 
drainage,  as  well  as  for  a  thorough  exploration  of  the  injury  of 
the  inside  of  the  cranial  cavity,  and  for  the  removal  of  splinters. 

The  treatment  of  the  dura  will  require  the  exercise  of  some 
judgment.  The  wound  of  the  dura  is  usually  smaller  than  the 
calibre  of  the  bullet.  This  wound  occasionally  becomes  clogged 
with  clotted  blood,  and  proper  egress  of  fluid  is  thus  prevented. 
There  may  be  an  accumulation  of  blood  behind  it,  and  of  clot, 
which  will  prevent  proper  drainage  and  cause  abnormal  pressure 
upon  the  cerebral  substance.     If  this  is  the  case,  or  if  there  is 
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probability  of  this  being  the  case,  the  wound  in  the  dura  should 
be  enlarged  to  allow  the  escape  of  clot. 

The  use  of  the  probe  without  a  free  dissection  of  the  scalp  is 
not  likely  to  give  much  information  of  value.  The  introduction 
of  a  Nelaton  probe  carefully  (after  trephining)  into  the  pistol- 
shot  wound  of  the  cerebellar  substance  is  not  attended  with 
danger  ;  a  soft  catheter  can  also  be  employed.  Irrigation,  by  a 
gentle  current  of  aseptic  fluid,  is  also  non-injurious,  and  may  be 
of  advantage  in  cleansing  a  cavity.  The  introduction  of  a  large 
instrument  or  of  the  fingers  will  depend  upon  the  size  of  the 
wound.  The  danger  of  such  introduction,  if  done  with  skill,  is 
not  great;  but  the  possibility  of  successfully  removing  the 
bullet  concealed  in  the  cerebral  substance  is  slight.  It  is  desir- 
able to  localize  the  bullet  as  far  as  possible,  but  the  means  for 
doing  so  successfully  are  as  yet  imperfect. 

Where  the  bullet  can  be  traced  directly  to  the  opposite  side 
of  the  skull,  the  counter-trephining  should  be  done  at  that  point ; 
not  necessarily  with  the  expectation  of  finding  the  missile,  since 
the  angle  of  rebound  is  very  variable  and  cannot  be  calculated, 
but  in  order  to  give  better  drainage,  and  to  determine  the 
presence  of  a  fracture  on  the  opposite  side  of  the  skull.  The 
introduction  of  drainage-tubes  into  disorganized  cerebral  sub- 
stance is  perfectly  justifiable,  and  has  been  used  to  advantage; 
in  fact,  there  are  cases  where  tubes  have  been  passed  completely 
through  with  excellent  results. 

In  short,  it  may  be  said  that  the  treatment  of  pistol-shot 
wounds  of  the  skull  should  be  conducted  on  the  same  principles 
as  the  treatment  of  perforating  fractures  of  the  skull  by  a  sharp 
instrument.  That  is,  the  wound  should  be  thoroughly  explored 
and  thoroughly  cleaned  ;  all  loose  fragments  should  be  removed, 
including  the  bullet,  if  readily  accessible.  Drainage  and  strict 
asepsis  are  essential  for  the  best  results. 


ON  THE  TREATMENT  OF  SOME  OLD   UNREDUCED 
DISLOCATIONS  OF  THE  ELBOW. 

By  lewis  a.  STIMSON.  M.D., 

PROFESSOR   OF  SURGERY   IN  THE  UNIVERSITY  OF  THE  CITY  OF   NEW   YORK  ; 
SURGEON  TO    1  HE  NEW   YORK   HOSPITAL. 


The  possibility  of  the  formation  of  irregular  and  abnormal 
masses  of  bone  about  the  ends  of  bones  that  have  long  been 
dislocated  has  been  known  for  many  years,  and  examples  of 
such  formations  at  the  elbow  are  to  be  found  figured  or  described 
in  the  various  atlases  and  text-books  that  have  come  down  to  us 
from  the  earlier  writers.  The  interest  that  attached  to  them 
was  rather  languid,  for  they  were  looked  up5n  as  late  changes, 
as  epiphenomena  of  a  condition  which  lay  outside  of  and  was 
not  amenable  to  remedial  measures.  But  the  great  extension 
that  has  been  given  of  late  years  to  operative  procedures  has 
led  to  the  reopening  of  the  question  of  the  advisability  of  inter- 
ference in  such  cases,  and  I  desire  briefly  to  call  your  attention 
to  some  results  thus  obtained,  and  more  particularly  to  a  source 
of  error  in  the  recognition  of  the  exact  condition  in  old  disloca- 
tions of  the  elbow — an  error  that  is  likely  to  lead  to  a  refusal  to 
interfere,  when,  if  the  condition  was  correctly  apprehended,  it 
would  be  evident  that  interference  would  be  beneficial.  This 
error  consists  in  mistaking  certain  outgrowths  of  bone  which 
appear  promptly  after  dislocation  for  displaced  fragments  or 
exuberant  callus  after  fracture.  The  surgeon,  supposing  the 
lower  end  of  the  humerus  to  be  irremediably  deformed,  very 
properly  refrains  from  an  attempt  to  make  what  he  deems  an 
impossible  reduction,  whereas,  in  fact,  the  articular  surfaces  have 
undergone  no  change  in  shape,  and,  so  far  as  they  are  concerned, 
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a  restoration  of  the  normal  relations  is  possible.  Another  and 
equally  important  deduction  is  that  reduction  of  the  dislocation 
and  restoration  of  function  are  absolutely  impossible,  except  by 
an  open  arthrotomy  with  removal  of  the  bony  outgrowths. 
Upon  these  two  points — the  character  of  the  bony  outgrowths 
and  the  results  of  reduction  by  open  arthrotomy — I  desire  to 
report  my  personal  experience  of  eight  cases,  six  of  which 
underwent  operation. 

The  cases  are  in  brief  as  follows,  the  details  of  symptoms  and 
treatment  being  reserved  for  a  subsequent  general  description  : 

Case  I. — Maggie  F.,  aged  eleven  years,  admitted  to  Bellevue  Hos- 
pital in  April,  1886,  with  a  backward  dislocation  of  the  right  elbow 
that  had  existed  for  five  months.  The  joint  was  fixed  at  an  angle  of 
150°.  Operation  by  an  external  incision,  followed  by  division  of  the 
olecranon.  Primary  union.  Dislocation  recurred  unobserved  under 
the  plaster-of-Paris  dressing,  and  in  June  the  end  of  the  humerus  was 
excised.  This  case  was  reported  in  detail  in  a  paper  read  before  the 
New  York  Surgical  Society,  March,  1887,  and  published  in  the  New 
York  Medical  Journal,  April  2,  1887. 

Case  II. — John  G  ,  aged  twelve  years,  a  patient  of  Dr.  W.  H. 
Sherman,  Yonkers,  N.  Y.  On  February  28,  1888,  he  received  a 
backward  dislocation  of  the  right  elbow  which  remained  without 
treatment  until  he  came  under  Dr.  Sherman's  care,  April  2,  1888. 
The  elbow  was  almost  completely  extended  and  fixed.  I  saw  him 
April  5th,  and  advised  operation  by  two  lateral  incisions,  which  was 
immediately  done.  Primary  union.  The  patient  eloped  April  30th, 
having  then  flexion  and  extension  through  an  arc  of  45°;  a  year  later 
he  wai  reported  as  having  a  movable  and  useful  arm.  He  now  (Oct., 
1 891)  has  complete  flexion  and  rotation,  and  extension  to  140'^. 

Case  III. — Annie  W.,  aged  eleven  years,  admitted  to  the  New  York 
Hospital,  August  it,  1888,  with  a  dislocation  of  the  right  elbow  back- 
ward and  outward,  received  three  weeks  previously.  The  joint  was 
nearly  immovable  at  145°  ;  the  internal  epicondyle  could  not  be  felt. 
After  failure  to  reduce  under  ether,  operation  by  two  lateral  incisions  ; 
epicondyle  found  be;  eath  and  behind  the  trochlea;  the  mass  capping 
the  head  of  the  radius  was  only  partly  ossified.  Primary  union,  ex- 
cept for  a  sinus  leading  down  to  side  of  external  condyle  in  track  of 


OLD    UNREDUCED     DISLOCATIONS    OF    THE     ELBOW.       455 

drainage-tube.    On  November  5th:  flexion  almost  normal;  extension 
to  165°  ;  rotation  complete. 

Case  IV. — John  T.,  aged  thirty-four,  was  brought  to  me  by  Dr. 

Fi(^.  I. 


Case  IV.     (After  operation.) 

Jennings,  August  17,  1890;  two  months  previously  he  had  received 
an  injury  of  the  right  elbow  in  a  fall  from  a  wagon,  which  was  sup- 
posed to  be  a  fracture,  and  was  treated  by  immobilization  in  full 
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extension  for  four  weeks,  after  which  a  forcible  attempt  was  made  to 
flex  the  joint,  but  without  success.  Examination  showed  a  backward 
dislocation ;  elbow  fixed  in  full  extension  ;  marked  lateral  mobility. 
I  sent  him  to  the  New  York  Hospital,  and  operated  August  19th,  by 
two  lateral  incisions.  Primary  union,  except  at  a  point  over  the  outer 
condyle.  Discharged  October  30th,  with  flexion  within  a  right  angle 
and  almost  complete  extension,  as  shown  in  Figs,  i  and  2. 


Fig.  2. 


Case  IV.     (After  operation.) 


Case  V. — John  G.,  aged  twelve  years,  admitted  to  the  New  York 
Hospital,  October  9,  1890,  with  a  backward  dislocation  that  had 
existed  for  two  months.  Joint  fixed  at  about  135°.  Operation,  Oc- 
tober 13th,  by  two  lateral  incisions  ;  primary  union.  Patient  eloped 
November  4th,  the  range  of  motion  being  then  45°. 

Case  VI. — Samuel  D.,  aged  twenty-five  years,  was  sent  to  me  by 
Dr.  E.  L.  Keyes,  November,  1890.  Early  in  July,  1890,  he  had  in- 
jured his  left  elbow  in  a  fall ;  the  injury  was  supposed  to  be  a  fracture 
and  was  treated  in  a  hinged  splint,  passive  motion  being  made  daily ; 
six  weeks  later  the  range  of  motion  was  forcibly  increased  under  ether, 
but  the  joint  promptly  stiffened  again.     The  accompanying  drawing 
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(Fig.  3)  shows  the  condition  at  the  time  he  consulted  me ;  dislocation 
backward;  the  joint  almost  absolutely  fixed  at  about  100*^;  rotation 
of  the  forearm  perfect.  I  sent  him  to  the  New  York  Hospital  and 
operated  December  2,  1890,  by  two  lateral  incisions.  The  cicatricial 
tissue  at  the  back  of  the  joint  was  exceptionally  abundant  (undoubtedly 
in  consequence  of  the  passive  motion  and  the  forcible  breaking  up 
under  ether  in  the  seventh  week),  and  the  necessary  dissection  was 
extensive ;  indeed,  before  the  bones  could  be  restored  to  place  the 
flexor  and  extensor  muscles  of  the  wrist  and  hand  had  to  be  almost 


Fig.  3. 


Case  VI.     (Before  operation.) 

completely  separated  from  the  humerus.  In  addition  to  ihe  usual 
mass  on  the  back  of  the  external  condyle,  there  was  a  smaller  one  on 
the  posterior  inner  edge  of  the  trochlea.  The  healing  of  the  wound 
was  delayed  by  a  small  superficial  area  of  suppuration  on  the  outer 
side,  but  it  was  complete  at  the  end  of  a  month.  Complete  motor 
paralysis  of  the  fingers,  due  probably  to  the  pressure  of  the  elastic 
tourniquet  during  the  operation,  was  observed  on. the  second  day; 
slight  return  of  power  was  noticed  December  26th,  and  restoration 
was  complete   soon   afterward.     He  passed  from  under  observation 
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February  i5tli;  his  condition  at  that  time  is  shown  in  the  accompany- 
ing drawing  (Fig.  4) — flexion  and  extension  through  an  arc  of  45°, 


Fig.  4. 


Case  VI.     (After  operation.)     Two  exposures  on  one  photographic  plate 
to  show  range  of  motion. 

more  than  half  of  which  is  within  a  right  angle;  rotation  complete. 
The  range  was  increasing. 

Case  VII. — A  man,  aged  twenty-two  years,  was  brought  to  me  by 
Dr.  David  D.  Jennings,  March  20,  1891,  with  a  backward  dislocation 
of  the  left  elbow  that  had  existed  ten  weeks.  The  joint  was  fixed  at 
an  angle  of  1 10^  ;  an  overgrowth  of  bone  above  the  head  of  the  radius, 
such  as  was  found  in  the  preceding  cases  and  will  be  subsequently 
described,  could  be  distinctly  felt,  and  there  was  marked  thickening 
of  the  internal  epicondyle.  The  outlines  of  the  trochlea  and  capitel- 
lum  could  be  clearly  made  out  in  the  flexure  and  on  the  inner  side  of 
the  elbow.     Operation  was  refused. 
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Case  VIII. — John  N.,  aged  nine  years,  was  sent  to  my  clinic  at  the 
University  Medical  College  by  Dr.  F.  N.  Burke,  of  Brooklyn,  in 
January,  1891,  for  advice  concerning  an  injury  of  the  elbow  received 
about  three  months  previously.  Examination  showed  the  injury  to 
have  been  a  fracture  of  the  internal  condyle  with  dislocation  back- 
ward and  upward  of  the  fragment  and  both  bones  of  the  forearm  ; 
the  capitellum  could  be  distinctly  recognized  below  and  in  front  of 
the  head  of  the  radius.  I  advised  against  an  operation.  I  include 
the  case  in  this  list  because  of  the  formation  of  a  large  nodule  of 
bone  at  the  back  of  the  external  condyle,  capping  the  dislocated 
radius  as  in  the  other  cases. 

Five  of  the  patients  were  between  nine  and  twelve  years  old ; 
the  others  were  twenty-two,  twenty-five,  and  thirty-four  years 
old.  In  all  but  one  case  (excluding  Case  VIII.)  the  dislocation 
was  backward ;  in  one  (Case  III.)  it  was  backward  and  outward, 
the  coronoid  process  lying  close  under  and  behind  the  capitel- 
lum. The  dislocation  had  lasted  in  one  case  only  three  weeks  ; 
in  another,  five  weeks  and  a  half;  in  three,  two  months  ;  in  two, 
five  months  ;  in  one,  about  three  months.  In  all,  flexion  and 
extension  were  entirely  or  almost  entirely  lost;  and  in  most  of 
them  the  limb  was  fixed  at  an  angle  of  about  145°.  Rotation 
of  the  forearm  was  preserved  in  all  but  one. 

The  feature  of  special  interest  is  the  prominent  mass  of  bone 
seen  and  felt  above  the  displaced  head  of  the  radius  and  continu- 
ous with  the  back  of  the  external  condyle.  In  all  the  cases 
this  mass  was  broadly  attached  to  the  back  of  the  condyle,  and 
its  free  end  extended  down  so  far  as  completely,  or  almost  com- 
pletely, to  cover  the  upper  surface  of  the  radius  and  form  a  new 
articulation  with  it.  In  Case  III.,  in  which  only  three  weeks 
had  elapsed  since  the  injury,  this  mass  was  only  partly  ossified ; 
in  all  the  others  it  was  of  solid  bone.  The  external  lateral 
ligament  was  attached  to  its  outer  border.  It  is  this  mass  that 
is  responsible  for  the  frequent  failure  to  recognize  the  exact 
nature  of  the  condition,  for  its  shape  and  relations  to  the  head 
of  the  radius  suggest  that  it  is  the  fractured  and  displaced  capi- 
tellum.    That  it  is  a  new  growth  is  fully  proved  by  the  fact, 
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demonstrated  in  all  the  operations,  that  the  lower  articular  end 
of  the  humerus  was  complete  in  all  its  parts  and  unchanged  in 
form  or  in  cartilaginous  covering,  and  also  by  the  observation 
in  Case  III.,  just  alluded  to,  that  at  the  time  of  the  operation  the 
mass  was  still  in  process  of  ossification.  The  error  in  diagno- 
sis is  further  favored  by  the  difficulty  of  recognizing  the  capi- 
tellum  under  the  overlying  mass  of  the  extensor  muscles  of  the 
hand,  and  by  the  massive  projection  of  the  internal  condyle  in 
front  and  on  the  inner  side,  the  bulk  of  which  seems  far  too 
great  for  that  of  the  normal  trochlea,  and  the  recognition  of 
which  as  such  is  hindered  by  the  frequent  absence  or  masking 
of  its  epicondyle  (which  is  often  broken  off),  and  the  difficulty 
of  tracing  its  outlines  and  surfaces  through  the  overlying  mus- 
cles. Furthermore,  the  forearm  is  often  adducted  upon  the  arm, 
and,  as  its  adduction  is  masked  by  outward  rotation  of  the 
humerus,  the  projecting  condyle  seems  to  occupy  an  abnormal 
position  with  reference  to  the  humerus,  and  thus  creates  another 
difficulty  in  diagnosis. 

The  explanation  of  the  mode  of  formation  of  this  mass  on  the 
back  of  the  external  condyle  which  I  suggested  in  1887  in  the 
paper  above  quoted,  and  repeated  in  1888  in  my  treatise  on 
Dislocations — namely,  that  it  was  produced  by  the  stripped-up 
periosteum — has  been  confirmed,  I  think,  by  the  subsequent 
observations  and  by  experiment.  Case  III.  is  of  especial  in- 
terest in  respect  to  this  point,  for  in  it  the  mass  was  examined  at 
an  early  period  in  its  growth  and  was  but  partly  ossified,  resem- 
bling in  structure  that  portion  of  callus  whych  is  formed  by 
the  detached  periosteum  after  fracture.  Experiment  upon  the 
cadaver  has  shown  that  in  some  cases  of  backward  dislocation 
the  external  lateral  ligament  is  not  ruptured,  but  is  detached 
from  the  humerus  and  remains  continuous  with  the  periosteum, 
which  is  stripped  from  the  back  of  the  condyle  and  caps  the  head 
of  the  radius  exactly  as  this  bony  mass  does.  I  am  convinced 
that  in  various  specimens  of  old  dislocation  described  and 
pictured  by  some  of  the  older  writers  similar  new  growths  have 
been  found  and  erroneously  supposed  to  be  the  original  capitel- 
lum.     One  of  Sir  Astley  Cooper's  cases  {Fract.  and  Disl.,  Am. 
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ed.,  1844,  p.  390),  which  seems  clearly  to  be  of  this  kind,  was 
offered  by  him  as  a  specimen  of  isolated  dislocation  of  the  ulna 
backward,  and  has  done  duty  for  many  years  as  the  first  recorded 
example  of  that  rare  injury,  of  which  only  two  other  alleged 
specimens  have  been  reported,' 

It  may  be  mentioned  that  masses  of  new  bone  have  been 
observed  at  other  points  about  the  joint  in  cases  in  which  the 
dislocation  had  lasted  for  many  years — for  example,  a  broad 
high  plate  of  bone  on  the  anterior  aspect  continuous  with  the 
coronoid  process  and  apparently  produced  by  ossification  of  the 
anterior  portion  of  the  capsule.  These  are  probably  of  much 
later  production  and  are  certainly  due  to  other  agencies;  they 
do  not  enter  into  the  questions  that  now  occupy  us. 

The  symptoms  of  the  condition  under  consideration  are  as 
follows  :  The  history  of  an  injury  ;  almost  complete  fixation  of 
the  joint,  usually  at  an  angle  of  about  140° ;  preservation  of 
rotation  of  the  forearm.  On  the  outer  side  the  head  of  the 
radius  can  be  readily  recognized  lying  against  and  rotating  upon 
a  mass  of  bone  that  is  continuous  with  the  shaft  of  the  humerus 
and  more  or  less  closely  resembles  the  normally  palpable  por- 
tion of  the  external  condyle.  The  relations  of  the  olecranon 
to  this  mass  and  to  the  head  of  the  radius  are  essentially  those 
which  it  normally  bears  to  the  latter  and  to  the  external  con- 
dyle ;  but  if  all  swelling  has  subsided,  and  especially  if  the 
joint  is  flexed  nearly  to  a  right  angle,  the  olecranon  will  be 
clearly  seen  to  stand  too  far  behind  the  humerus,  as  shown  in 
the  drawing  of  Case  VI.  On  the  inner  side  the  conditions 
are  evidently  abnormal ;  the  internal  epicondyle  is  often  unrec- 
ognizable, either  because  it  has  been  broken  off  and  displaced 
or  because  it  is  masked  by  new  connective  tissue.  The  finger 
recognizes  on  the  inner  side  and  in  front,  well  below  the  apex 
of  the   olecranon,   a  large   mass   of  bone  with    a    broad,  flat 

1  Through  the  courtesy  of  Dr.  Shattock,  the  pathologist  of  St.  Thomas's  Hospital, 
London,  I  was  permitted  to  examine  this  specimen  last  July.  It  bears  the  black  label 
700,  and  white  label  260.  The  new  growth  of  bone  capping  the  head  of  the  radius  is 
easily  to  be  recognized  as  such.  In  the  Musee  Dupuytren  in  Paris,  specimen  734  a 
shows  a  similar  nodule  above  the  head  of  the  radius. 
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surface  directed  inward  and  forward,  and  a  well-defined  curved 
anterior  and  inferior  border.  This  surface  is  the  inner  surface 
of  the  internal  condyle,  with  or  without  its  epicondyle,  and  the 
curved  border  is  the  inner  edge  of  the  trochlea.  If  the  patient 
is  not  too  fat  or  too  muscular,  the  finger  can  recognize  in  front 
the  notch  of  the  trochlea,  and  possibly  the  capitellum  further 
to  the  outer  side  and  below  and  in  front  of  the  head  of  the 
radius. 

The  only  injury  from  which  it  should  be  difficult  to  distin- 
guish this  would  be,  I  imagine,  fracture  of  the  external  condyle 
with  dislocation  of  the  fragment  and  both  bones  backward  and 
upward;  the  difficulty  might  arise  through  inability  to  deter- 
mine the  presence  of  the  capitellum  in  its  normal  position  or  its 
absence  therefrom. 

The  method  of  operation  in  all  the  cases  but  the  first  was  to 
expose  the  region  by  two  lateral  incisions.  The  first  incision 
was  made  on  the  outer  side,  beginning  well  up  on  the  supinator 
ridge  and  passing  downward  across  the  head  of  the  radius  and 
then  for  an  inch  or  two  along  the  interval  between  the  radius 
and  ulna ;  the  new  growth  of  bone  is  exposed  at  the  upper  part 
of  the  incision,  denuded,  and  cut  away  with  a  chisel ;  the  outer 
aspect  of  the  external  condyle  is  freed  by  division  of  its  fibrous 
attachments  to  the  radius  and  ulna,  the  periosteum  not  being 
detached  until  the  articular  surface  of  the  capitellum  is  exposed. 
Drawing  apart  the  sides  of  the  upper  portion  of  the  wound,  the 
olecranon  is  exposed,  and  the  fibrous  mass,  which  more  or  less 
completely  fills  its  sigmoid  cavity  and  binds  it  to  the  back  of  the 
humerus,  is  cutaway.  The  second  incision  is  made  on  the  inner 
side ;  it  is  about  four  inches  long,  curved  (the  concavity  for- 
ward), and  passes  close  behind  the  epicondyle  (or  its  site,  if  it 
has  been  broken  off).  After  division  of  the  fascia  and  recogni- 
tion of  the  ulnar  nerve,  the  latter  is  drawn  aside  in  the  outer 
flap  of  the  wound  and  the  fibrous  bands  connecting  the  condyle 
and  olecranon  are  divided.  If  the  epicondyle  has  been  broken 
off,  displaced  upward,  and  re-united  with  the  humerus  at  a  higher 
level,  it  should  be  cut  free  and  turned  back  with  the  attached 
internal   lateral   ligament,  instead   of  dividing  the  latter.     This 
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division  of  the  attachments  is  carried  downward  until  the 
articular  surface  of  the  trochlea  is  exposed.  The  dislocation 
can  then  be  easily  reduced.  It  is  important  that  the  dissection 
should  not  be  subperiosteal,  for  otherwise  the  subsequent  nutri- 
tion of  the  cartilage  of  incrustation  may  be  impaired.  If  the 
interval  since  the  injury  has  been  long,  the  flexor  muscles  aris-i| 
ing  from  the  internal  condyle  may  have  become  permanently 
shortened,  and  it  will  then  be  necessary  to  separate  them  more 
or  less  extensively  from  the  humerus  before  reduction  can  be 
made.  The  wound  is  then  closed  (with  or  without  drainage, 
according  to  the  preferences  of  the  operator  and  the  exactness 
of  his  aseptic  technique),  and  the  dressing  applied  with  the  elbow 
flexed  nearly  to  a  right  angle. 

After  the  removal  of  the  dressing  I  have  supported  the  arm 
in  a  sling,  and  have  encouraged  the  patient  to  use  the  hand, 
and  ultimately  the  elbow,  in  acts  that  required  the  exercise  of 
but  little  force.     Passive  motion  has  not  been  employed. 

In  the  first  case  I  employed  transverse  division  of  the  ole- 
cranon instead  of  the  second  incision  on  the  inner  side,  accord- 
ing to  the  method  known  as  "  osteoplastic  excision  of  the 
elbow ;"  I  now  consider  it  very  inferior  to  the  method  by  two 
lateral  incisions,  for  reasons  that  I  have  given  elsewhere. 

A  U-shaped  incision,  the  central  portion  of  which  crosses  and 
divides  the  triceps  close  above  the  olecranon,  has  been  success- 
fully employed  in  one  or  two  cases  that  have  been  recently 
reported.  The  two  arms  of  the  U  are  essentially  the  same  as 
the  two  lateral  incisions  I  have  employed,  and  the  central  por- 
tion appears  to  me  to  be  an  unnecessary  addition,  with  no 
advantage  that  adequately  compensates  for  the  division  of  the 

triceps. 

With  the  exception  of  the  first  case,  in  which  the  operative 
method  was  faulty  and  the  dislocation  recurred  unrecognized 
under  the  dressing,  the  results  have  been  satisfactory  to  this 
extent:  the  bones  have  been  permanently  restored  to  their 
places  and  the  deformity  corrected,  and  more  or  less  freedom 
of  motion  has  been  regained;  in  all,  rotation  of  the  forearm 
was  preserved ;  in  three  the  range  of  flexion  and  extension  was 
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from  well  within  a  right  angle  to  nearly  complete  extension ; 
in  one  it  was  about  45°  at  the  end  of  two  months  and  a  half 
and  was  increasing ;  in  one  it  was  about  the  same  at  the  end  of 
three  or  four  weeks,  when  the  patient  was  lost  sight  of  Such 
results  are  not  only  an  improvement  upon  the  condition  that 
existed  prior  to  the  operation,  but  they  are  also  better  than 
those  obtained  by  such  alternative  measures  as  fracture  of  the 
olecranon  or  excision  of  the  joint.  Reduction  without  a  cut- 
ting operation  ddes  not  enter  into  the  comparison,  for  it  is 
evident,  from  consideration  of  the  existing  conditions,  that  it  is 
impracticable. 


^-DISLOCATIONS  OF  THE  CARPUS. 


By  J.  S.  WIGHT,  M.D., 

BROOKLYN,  NEW  YORK. 


Dislocations  of  the  hand,  from  the  time  of  Hippocrates  to 
that  of  Dupuytren,  were  supposed  to  be  of  quite  frequent  occur- 
rence. Dupuytren  was  the  first  to  seriously  question  the  teach- 
ings of  Hippocrates  on  this  point.  By  a  series  of  systematic 
observations,  and  by  careful  reasoning,  Dupuytren  came  to  the 
conclusion  that  a  dislocation  of  the  hand  was  a  very  rare  injury. 
So  marked  has  been  the  influence  of  the  teaching  of  the  latter 
surgeon  that  the  views  of  the  profession  have  not  changed 
much  since  his  time.  And  yet  there  seems  to  be  a  tendency  of 
more  recent  date  toward  a  better  understanding  of  this  subject. 
In  fact,  we  may  say  that  the  truth  lies  somewhere  between  the 
teaching  of  Hippocrates  and  that  of  Dupuytren,  only  it  is  nearer 
the  latter  than  the  former. 

A  dislocation  of  the  hand  was  considered  a  frequent  injury 
for  the  following  reasons  :  A  fracture  of  the  lower  end  of  the 
radius  is  a  frequent  injury,  the  distal  fragment  being  a  thin  layer 
of  the  base  of  the  bone  or  a  small  triangular  portion  of  the 
articular  margin  ;  and,  as  a  matter  of  course,  the  hand  accompa- 
nied the  bony  fragment  when  it  was  displaced,  so  that  this 
member  was  out  of  its  usual  relations  and  presented  a  striking 
appearance ;  and  then  the  radial  fragment  was  quite  often  very 
small,  and  was  overlooked,  and  was  considered  of  minor 'im- 
portance when  its  existence  was  known ;  and  in  those  early 
days  anatomy  was  not  so  well  understood,  so  that  surgeons 
may  be  excused  for  not  making  the  acute  and  accurate  diagnosis 
of  modern  times.    Hence  it  happened,  as  we  may  well  suppose, 
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that  the  one  apparent  and  leading  sign  of  displacement  of  the 
hand  made  a  strong  impression  on  the  minds  of  surgeons,  and 
led  them,  in   the   most  reasonable  way,  to  say  that  such  a  case 
was  one  of  dislocation. 
Dupuytren  says: 

"  In  examining  the  structure  of  the  soft  parts,  one  cannot  fail  to  per- 
ceive that  it  is  not  the  ligaments  which  prevent  the  displacement  of 
the  articular  surface  forward,  but  that  this  effect  is  especially  due  to 
the  multitude  of  flexor  tendons,  deprived  as  they  are  at  this  point  of 
all  the  fleshy  pans,  and  reduced  to  the  simple  fibrous  tissue  which 
composes  them.  These  tendons  are  bound  together  beneath  the 
anterior  annular  ligament  of  the  wrist,  and  thus  offer  so  efficient  a 
resistance  that  severe  falls  are  insufficient  to  tear  them  through;  the 
hand  is  forced  into  a  state  of  extreme  extension,  and  the  tendons  are 
firmly  applied  on  the  anterior  part  of  the  radio-carpal  articulation. 
If  the  extension  is  still  further  augmented  the  wrist-joint  is  yet  more 
closely  clasped  by  these  parts,  and  their  power  of  resistance  is  incal- 
culable ;  I  am  convinced  that  a  force  equivalent  to  one  thousand 
pounds  weight  would  be  inadequate  to  overcome  it.  .  .  .  The  risk 
of  dislocation  backward  by  a  fall  on  the  dorsal  surface  of  the  hand  is 
equally  precluded  by  the  tendons  of  the  extensor  muscles.  Their 
arrangement  and  relations  at  the  back  of  the  joint  are  similar ;  it  is 
true  they  are  not  quite  so  strong,  but  we  must  admit  that  their  power 
of  resistance  is  very  considerable  when  we  take  into  account  how 
they  are  inclosed  in  sheaths  as  they  cross  beneath  the  posterior  annu- 
lar ligament  of  the  wrist." 

These  statements  of  this  distinguished  surgeon  do  not  con- 
tain all  that  is  true  in  regard  to  the  obstacles  in  the  way  of  the 
hand  being  dislocated.  At  least  we  may  admit  the  force  of  what 
he  says  as  to  the  tendons  which  span  the  wrist-joint:  that  their 
resistance  is  very  great — that  they  are  very  strong,  and  that 
their  power  has  been  under-estimated.  But  we  may  doubt  his 
estimate  of  the  insignificant  part  of  the  ligaments  in  preventing 
a  dislocation  of  the  hand.  When  the  hand  is  flexed  the  poste- 
rior ligament  is  made  tense,  much  in  the  same  way  as  the  ex- 
tensor tendons  which  act  as  ligaments.  And  when  the  hand 
is   extended    the  anterior  ligament    is    also   made   tense,   after 
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the  manner  of  the  flexor  tendons  which  have  a  ligamentous 
function.  In  one  way  the  posterior  ligament  obstructs  a  back- 
ward dislocation.  And  in  a  similar  way  the  anterior  ligament 
obstructs  a  dislocation  forward. 

Every  surgeon  knows  one  reason  why  a  dislocation  of  the 
femur  is  infrequent ;  it  depends  on  the  fact  that  the  head  of  this 
bone  rests  in  a  deep  socket.  And  he  also  knows  that  the 
humerus  gets  out  of  joint  more  frequently,  because  its  head 
rests  on  a  socket  surface  that  has  a  very  slight  margin.  These 
facts  are  of  general  application,  and  are  related  to  the  frequency 
of  dislocations.  And  their  bearing  on  dislocations  of  the  hand 
will  appear  after  a  careful  consideration  of  the  following  facts. 

Examine  the  lower  end  of  the  radius  of  an  adult  and  the 
lower  end  of  the  radius  of  a  boy  ten  years  of  age.  Note  the 
difference  in  the  conformation  of  the  articular  cavities  for  the 
reception  of  the  carpus  :  The  articular  cavity  of  the  adult  radius 
is  deep  and  extensive ;  its  diameters  are  quite  as  great  as  those 
of  the  radial  base ;  and  the  outer  edge  of  this  cavity  is  located 
on  a  line  with  the  compact  tissue  as  it  comes  down  from  above, 
and  this  edge  is  sufficiently  firm  and  resisting  to  prevent  the 
escape  of  the  carpus  from  its  socket,  and  the  bone  will  generally 
break  sooner  than  permit  a  dislocation.  In  the  next  place,  in 
the  case  of  the  young  bone,  note  the  fact  that  the  articular 
cavity  is  shallow  and  small,  being  less  in  extent  than  a  trans- 
verse section  of  the  radial  base  ;  from  the  lip  of  the  carpo-radial 
socket  there  is  a  ring  of  bony  surface  going  upward  and  out- 
ward for  some  distance  to  the  largest  and  most  expanded  part 
of  the  radial  base,  so  that  the  lower  end  of  the  radius  is,  as  it 
were,  a  double  truncated  cone  whose  bases  coincide ;  and  the 
epiphyseal  cartilage  is  nearly  at  the  junction  of  the  bases  of 
these  two  cones.  The  epiphysis  makes  up  the  distal  cone, 
whose  smaller  part  is  at  the  articular  surface  that  receives  the 
carpal  bones.  In  the  young  the  epiphysis  is  undeveloped,  and 
it  seems  to  grow  more  rapidly  in  the  vicinity  of  the  epiphyseal 
cartilage,  and  that  for  a  time  leaves  the  articular  surface  of  less 
extent  than  that  of  the  lower  end  of  the  diaphysis.  In  order  to 
show  how  the  conformation  of  the  lower  end  of  the  radius  in 
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early  life  differs  from  that  of  the  adult,  I  have  drawn  Figures 
A  and  B.  I  did  this  as  follows:  I  procured  the  radius  of  a  boy 
about  twelve  years  of  age,  and  the  radius  of  an  adult,  as  reason- 
ably accurate  illustrations  of  both  structures.  Then  I  procured 
two  thin,  narrow,  long  pieces  of  lead ;  these  I  carefully  bent 
over  and  then  moulded  to  the  radial  ends,  pressing  them  down 
so  as  to  touch  the  articular  and  adjacent  surfaces  of  bone.  The 
moulded  pieces  were  then  gently  slipped  sideways  from  the 
radial  ends. 

The  inner  surfaces  of  these  two  pieces  afford  the  outlines  of 
antero-posterior  sections  of  the  lower  ends  of  the  two  radii. 


The  forms  of  the  inner  surfaces  of  these  two  pieces  of  lead 
being  carefully  traced,  the  one  applied  to  the  young  radius 
produced  Figure  A,  and  the  one  applied  to  the  adult  radius 
produced  Figure  B.  The  posterior  surface  of  the  bone  is 
represented  at  P,  while  the  anterior  is  represented  at/".  The 
epiphysis  is  shown  at  e.  And  in  Figure  A  the  line  P  .  .  .  .  f 
marks  the  location  of  the  epiphyseal  cartilage.  These  figures 
make  plain  the  following  facts  :  The  lower  end  of  the  adult 
radius  has  relatively  a  more  expanded  and  deeper  socket  than 
the  young  radius ;  the  largest  part  of  the  adult  radius  is  nearly 
at  the  lower  articular  surface  ;   the  widest  part  of  the  young 
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radius  is  nearly  at  the  location  of  the  epiphyseal  cartilage;  the 
posterior  lip  of  the  radio-carpal  socket  of  the  young  radius  is 
notably  undeveloped  ;  and  the  same  part  of  the  adult  radius  is 
very  prominent.  And  now  we  may  add  :  The  extensor  tendons 
move  in  sheaths  which  are  fastened  to  the  dorsum  of  the  base 
of  the  radius.  In  the  adult  these  sheaths  go  down  close  to 
the  articular  surface;  in  the  young  they  terminate  at  some 
distance  above  the  joint.  These  statements  are  made  plain  by 
the  anatomical  facts  above  described.  And  the  meaning  of  all 
the  facts  is :  Other  things  being  equal,  a  young  person  is  more 
liable  to  have  a  dislocation  of  the  hand  than  an  adult.  To  this 
conclusion  we  may  make  one  exception :  In  a  case  of  senile 
interstitial  absorption  of  the  floor  of  the  radial  base,  the  rim  of 
the  socket  for  the  carpus  may  be  so  far  removed  as  to  permit 
of  dislocation  of  the  hand.  How  far  these  points  may  be  cor- 
roborated by  the  facts  of  injury  will  be  shown  as  we  proceed. 

In  order  to  illustrate  the  subject  of  dislocation  of  the  hand, 
the  following  cases  are  introduced  here : 

Case  I. — A  boy,  fourteen  years  of  age,  was  kicked  down  a  cellar  by 
a  man  on  the  evening  of  October  14,  1879,  ^"d  received  an  injury  to 
the  left  wrist.  He  was  brought  to  the  College  Hospital  at  once.  On 
examination  I  found  the  forearm  nearly  extended,  somewhat  more 
than  semi-pronated,  and  slightly  movable  by  volition  ;  the  hand  was 
slightly  flexed,  somewhat  in-rotated  and  considerably  adducted,  the 
fingers  being  semi-flexed;  the  fingers  and  hand  had  lost  voluntary 
motion  ;  the  radial  artery  could  be  felt  running  across  the  outer  sur- 
face of  the  base  of  the  radius  obliquely  from  above,  downward  and 
backward ;  the  concave  floor,  as  well  as  the  double  obliquity,  of  the 
base  of  the  radius  could  be  distinctly  felt ;  there  was  no  displacement 
of  the  lower  end  of  the  radius  at  all ;  and  the  carpus  was  resting  on 
the  dorsum  of  the  radial  base,  and  its  smooth  rounded  contour  could 
be  distinctly  traced ;  at  the  same  time  there  was  neither  mobility  nor 
crepitus  in  the  continuity  of  the  radius.  A  diagnosis  of  backward 
dislocation  of  the  hand  was  made,  and  reduction  was  accomplished 
by  traction  and  counter-traction,  accompanied  by  forward  pressure 
on  the  carpus  and  backward  pressure  on  the  lower  end  of  the  radius. 
Then  it  became  evident  that  there  had  been  a  diastasis  of  the  radial 
epiphysis,  for  there  was  mobility  at  the  location  of  the  epiphyseal 
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cartilage,  as  well  as  a  kind  of  "grating"  sensation  on  trying  to  move 
the  lower  fragment  to  and  fro,  but  there  was  not  and  had  not  been  any 
displacement  of  the  epiphysis.  In  fine,  there  had  been  a  dislocation 
of  the  hand  backward  and  upward  about  one-half  inch,  and  then  the 
injuring  force  had  so  far  continued  as  to  just  complete  the  diastasis. 

Case  II. — On  the  evening  of  April  8,  1880,  a  fourteen -year- old 
boy  was  running  along  the  gutter,  between  a  carriage  and  the  curb- 
stone, when  he  fell  on  the  palm  of  his  left  hand,  the  left  forearm 
going  under  his  chest  in  nearly  a  transverse  direction.  He  was 
admitted  to  the  College  Hospital  immediately  after  the  accident. 
On  examination  I  found  the  forearm  nearly  extended  ;  the  hand 
slightly  flexed  ;  the  fingers  semi-flexed  ;  the  fingers  and  hand  had  no 
voluntary  motion  ;  the  radial  artery  could  be  felt  running  obliquely 
across  the  outer  surface  of  the  base  of  the  radius  from  above  back- 
ward and  downward ;  the  concave  surface  and  the  double  obliquity 
of  the  articular  surface  of  the  lower  end  of  the  radius  could  be  dis- 
tinctly made  out ;  the  rounded  outline  of  the  carpus  could  be  traced 
on  the  dorsum  of  the  radial  ba^e,  extending  upward  about  one -half 
inch.  There  was  no  reasonable  doubt  as  to  the  existence  of  a  back- 
ward dislocation  of  the  carpus,  and  my  diagnosis  was  verified  by  Dr. 
Beasley,  who  was  present  and  assisted  in  the  reduction,  which  was 
accomplished  by  traction  and  counter-traction,  aided  by  pushing  for- 
ward on  the  carpus  and  bickward  on  the  lower  end  of  the  radius. 
Then  it  was  evident  there  had  been  a  diastasis  of  the  radial  epiphysis, 
since  there  was  a  "grating"  sound  and  mobility  at  the  location 
of  the  epiphyseal  cartilage.  At  no  time  was  there  any  displace- 
ment of  the  epiphyseal  fragment  until  the  reduction  of  the  carpus 
was  accomplished.  A  dislocation  of  the  carpus  and  a  diastasis  of  the 
lower  end  of  the  radius  had  occurred  at  the  same  moment,  or  the 
dislocating  force  had  continued  and  broken  the  lower  end  of  the 
radius. 

These  two  cases  made  a  rapid  recovery  ;  they  were  treated  by 
a  trough-splint  constructed  of  wire-cloth,  frequent  passive  motion 
preventing  ankylosis  of  the  radio-carpal  joint.  Two  facts  in 
these  cases  stand  side  by  side — one  a  dislocation,  the  other  a 
fracture.  Now,  if  we  say  there  was  a  fracture  complicated  by  a 
dislocation,  or  if  we  say  there  was  a  dislocation  complicated 
by  a  fracture,  we  admit  in  both  ways  the  existence  of  a  disloca- 
tion, and  that  dislocation  was  one  of  the  hand.     And  in  my 
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opinion  the  leading  injury  was  the  dislocation.  To  illustrate: 
A  similar  question  will  arise  in  speaking  of  cases  in  which  the 
humerus  is  broken  at  the  same  time  its  head  is  displaced  from 
its  sockets 

Another  form  of  complicated  dislocation  of  the  carpus  has 
been  seen  and  described  :  M.  Lenoir,  a  French  surgeon,  has 
given  an  account  of  such  a  case;  J.  Rhea  Barton,  of  Philadel- 
phia, has  observed  and  written  about  cases  of  this  kind  ;  and 
there  exist  a  few  specimens  obtained  from  dissecting-rooms, 
showing  that  a  fragment  has  been  broken  from  the  posterior 
part  of  the  lower  end  of  the  radius,  and  being  accompanied  by  a 
dislocation  of  the  carpus.  That  is,  the  complication  consists  in 
breaking  off  a  more  or  less  considerable  part  of  the  posterior 
margin  of  the  articular  cavity  of  the  radial  base,  so  as  to  permit 
the  fracturing  force,  which  has  some  activity  left,  to  continue  its 
work  and  dislocate  the  carpus  backward.  In  so  far  as  this  is  the 
case,  we  have  a  dislocation  ;  in  so  far  as  there  is  a  fragment  there 
is  a  fracture.  If  the  larger  part  of  the  articular  surface  is  broken 
off,  the  fracture  is  the  leading  injury;  and  the  dislocation  is  the 
leading  injury  if  the  greater  part  of  this  surface  is  left.  If  the 
inner  margin  of  the  scapular  glenoid  fossa  is  broken  off,  we 
still  say  that  the  displaced  humerus  is  dislocated.  If  the 
margin  of  the  acetabulum  is  broken  through  on  the  posterior 
side,  by  means  of  the  head  of  the  dislocating  femur,  this  bone 
is  none  the  less  out  of  joint.  And  there  seems  to  be  no  reason 
why  we  should  make  an  exception  of  the  carpus  under  the 
conditions  named. 

Case  III.— M.  Lenoir,  in  1839,  published  in  the  Archives  GeniraUs 
de  Medecine  an  account  of  a  case  of  injury  to  the  wrist,  which  he 
supposed  was  a  simple  dislocation  of  the  hand  backward.  The  patient 
died,  and  an  autopsy  disclosed  the  fact  that  a  considerable  fragment 
had  been  broken  from  the  posterior  lip  of  the  lower  radial  articular 
surface,  the  line  of  fracture  going  from  below  and  before,  backward 
and  upward.  The  carpus  accompanied  the  displaced  fragment,  hav- 
ing been  dislocated  from  the  anterior  and  uninjured  part  of  the  radial 
articular  surface.  In  this  case  there  was  a  fracture  and  a  disloca- 
tion.    To  exclude  the  dislocation  would  do  violence  to  the  facts  ;  and 
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to   ignore  the   fracture   would  leave  out  an    important   part    of   the 
injury. 

Case  IV. — In  August,  1868,  a  washerwoman,  forty  years  of  age, 
fell  from  some  steps  as  she  was  hanging  out  clothes,  and  came  down 
on  the  palm  of  her  right  hand.  She  came  into  the  College  Hospital 
under  the  service  of  Dr.  Dodge,  with  whom  I  saw  her.  Careful  exami- 
nation disclosed  the  following  facts  :  The  carpus  was  displaced  back- 
ward and  upward  about  three-fourths  of  an  inch,  so  that  we  could 
easily  make  out  the  anterior  part  of  the  radial  articular  surface.  Dr. 
Dodge  made  the  reduction  by  traction  and  counter-traction,  when  the 
carpus  remained  in  place.  It  was  possible  then  to  take  hold  of  the 
posterior  margin  of  the  articular  cavity  of  the  radius  and  obtain 
crepitus  by  moving  it  to  and  fro,  showing  that  there  was  a  bony  frag- 
ment of  moderate  size.  The  Doctor  said  it  was  a  Barton's  fracture. 
I  suggested  that  there  had  been  a  dislocation  of  the  carpus,  with  a 
fracture  of  the  posterior  lip  of  the  condyloid  fossa. 

Since  then  I  have  seen  three  such  cases  caused  by  a  fall  on 
the  palm  of  the  hand — one  in  a  seaman  about  thirty-five  years 
of  age ;  another  in  a  woman  forty  years  of  age  and  in  poor 
health ;  and  still  another  in  a  laborer  fifty  years  of  age.  The 
appearances  were  substantially  the  same  in  these  three  cases 
as  in  Case  IV.  The  carpus  could  be  reduced,  and  would  stay 
in  place.  It  could  be  pushed  out  of  joint  again,  accompanied 
by  crepitus.  The  fragmerit  of  the  posterior  lip  of  the  radial 
articular  surface  was  of  moderate  size.  It  could  be  seized  by 
the  thumb  and  fingers  and  moved  to  and  fro  with  crepitus  being 
felt.  The  treatment  was  by  means  of  well-padded  splints — one 
in  front  and  the  other  behind  the  hand  and  forearm.  Good 
results  followed  in  each  case  at  the  end  of  five  or  six  weeks. 

There  can  be  no  doubt  that  such  cases  occur,  combining  the 
conditions  of  a  dislocation  and  a  fracture.  And,  while  they 
may  be  classed  with  dislocations  of  the  carpus,  the  fact  of  the 
fracture  must  not  be  under-estimated.  On  the  other  hand,  it  is 
not  truthful  nor  scientific  to  call  them  cases  of  fracture,  entirely 
excluding  the  conditions  of  dislocation.  At  the  same  time  this 
subject  merges  into  that  of  fractures  of  the  base  of  the  radius, 
and  will  be  considered  under  that  head.     We  admit,  finally, 
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that  the  designation  of  a  subject  is  not  so  important  as  it  is  to 
describe  truthfully  the  facts  that  it  contains,  giving  each  one  its 
due  weight  and  influence. 

Case_Y^^=AJ307,  fourteen  years  of  age,  on  August  26,  1876,  fell  on 
his  right  hand,  and  was  brought  to  the  College  Hospital  under  the 
service  of  Dr.  L.'  D.  Mason.  An  examination  disclosed  the  following 
conditions  :  There  was  a  wound  on  the  anterior  aspect  of  the  wrist  that 
led  to  the  joint ;  a  finger  inserted  into  the  wound  traced  the  concave 
radial  surface  that  articulates  with  the  carpus ;  the  lower  end  of  the 
radius  had  no  fracture "  whatever ;  the  hand  was  carried  upward  and 
backward  about  one-half  inch  ;  the  carpus  could  be  distinctly  felt  on 
the  dorsum  of  the  lower  end  of  the  radius;  the  injured  limb  was  sup- 
ported by  the  other  hand  ;  the  voluntary  motions  of  the  hand  and 
fingers  had  been  lost.  This  was  a  compound  dislocation  of  the 
carpus,  and  the  lower  end  of  the  radius  had  probably  helped  to  make 
the  wound.  The  diagnosis  was  as  fully  verified  as  it  could  have  been 
by  an  autopsy.  There  was  no  difficulty  in  the  reduction  by  traction 
and  counter-traction,  accompanied  by  pressure  forward  on  the  carpus 
and  backward  on  the  lower  end  of  the  radius.  Anterior  and  posterior 
splints  were  applied,  and  the  patient  left  the  hospital  at  the  end  of  a 
month,  much  improved. 

In  this  case  there  can  be  no  doubt  as  to  the  correctness  of 
the  diagnosis.  The  dislocation  was  complicated  by  being  com- 
pound. Had  there  been  no  wound  would  it  have  been  proper 
to  question  the  diagnosis  because  it  had  not  been  verified  by  an 
autopsy  ?  We  have  to  make  a  diagnosis  in  a  great  majority  of 
cases  of  injury  without  an  autopsy,  and  we  cannot  entirely 
ignore  the  evidence  we  obtain  from  systematic  and  careful 
examinations.  If  we  had  to  do  this  we  would  not  have  much 
foundation  for  the  practice  of  our  profession. 

Case  VI.— On  July  27,  1868,  a  boy,  nine  years  of  age,  while  at  play 
with  his  schoolmates,  fell  on  his  left  hand,  and  was  brought  to  the 
College  Hospital,  where  an  examination  disclosed  the  following 
points  :  The  lower  end  of  the  left  radius  projected  in  front,  so  that 
its  concavity  could  be  easily  made  out ;  the  carpus  rested  on  the  back 
of  the  radial  base,  so  that  its  outline  could  be  distinctly  traced  ;  the 
motions  of  the  hand  and  fingers  were  impaired,  so  that  they  could 
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not  be  made  by  volition.  My  hospital  colleagues  saw  this  case,  and 
concurred  in  the  diagnosis  of  backward  dislocation  of  the  carpus. 
The  reduction  was  accomplished  by  traction  and  counter-traction  and 
lateral  pressure.  At  no  time  was  there  any  crepitus  during  the  exami- 
nation and  reduction.  There  was  no  reasonable  doubt  as  to  the  cor- 
rectness of  the  diagnosis.  At  the  end  of  three  days  the  patient  had 
nearly  recovered  the  use  of  his  injured  wrist,  and  then  left  the 
hospital. 

Case  VII. — A  boy,  ten  years  of  age,  while  at  play  with  two  of  his 
mates,  fell  from  a  tree  and  injured  his  right  wrist.  He  was  taken  to 
the  police  station  by  an  officer.  In  a  few  moments  Dr.  W.  S.  Smith, 
of  this  city,  saw  him  and  found  a  convex  projection  on  the  back  of 
the  lower  end  of  the  radius,  and  made  out  a  smooth  concavity  in 
front  in  the  location  of  the  radial  socket  that  receives  the  carpus. 
The  boy  suffered  much  pain,  and  could  not  move  his  hand  and  fingers. 
The  doctor  recognized  a  dislocation  of  the  hand  backward  and 
upward.  He  pulled  on  the  boy's  hand  and  the  officer  pulled  on  his 
forearm,  when  the  reduction  was  speedily  accomplished.  The  little 
patient  immediately  went  about  his  play  in  the  streets  as  usual,  and 
did  not  appear  to  suffer  any  inconvenience.  It  is  worthy  of  remark 
that  the  street-boy  takes  pride  in  not  showing  any  suffering  that  he 
may  have — he  is  a  creature  of  remarkable  fortitude.  A  few  days  after 
the  accident  I  saw  this  boy,  and  found  no  sign  of  fracture.  There 
was  a  slight  swelling  of  the  wrist,  as  if  there  had  been  a  sprain. 

Case  VIII. — A  boy,  six  years  of  age,  fell  on  his  right  hand,  and 
was  brought  to  the  College  Hospital.  He  was  examined  by  Dr.  Mason 
and  myself.  The  pain  was  severe.  The  concave  floor  of  the  base  of 
the  radius  could  be  felt  in  front  of  the  wrist.  There  was  a  marked 
convex  projection  on  the  back  of  the  lower  end  of  the  radius. 
Notable  deformity  of  the  wrist  was  accompanied  by  immobility  of 
the  hand  and  fingers.  It  was  evident  that  the  case  was  one  of  back- 
ward dislocation  of  the  carpus.  The  reduction  was  readily  made  by 
traction  and  counter-traction.  The  pain  ceased,  and  the  deformity 
disappeared.  The  boy  could  move  his  hand  in  every  way,  about  as 
well  as  usual,  and,  as  there  was  no  sign  of  fracture,  he  was  permitted 
to  go  home. 

So  far  we  have  given  illustrations  of  four  kinds  of  dislocation 
of  the  carpus  backward:  i.  In  one  kind  there  was  a  diastasis 
of  the  lower  radial  epiphysis ;  in  another,  there  was  a  fragment 
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of  bone  broken  off  the  posterior  margin  or  lip  of  the  lower 
end  of  the  radius ;  in  still  another,  the  base  of  the  radius  had 
been  the  cause  of  making  the  injury  compound ;  in  yet  another, 
there  vva?  a  simple  dislocation  without  any  complicating  condi- 
tion or  relation.       ' 

We  may  now  say  :  A  dislocation  of  the  carpus  occurs  ;  the 
external  violence  is  not  all  used  up;  it  continues  to  act,  and 
is  applied  to  the  radial  epiphysis ;  a  diastasis  takes  place,  but 
there  is  no  displacement  of  the  fragments,  for  the  epiphysis  is 
held  in  place  by  the  overriding  carpus  and  the  overlying 
tendons.  Now  every  surgeon  knows  that  we  have  complete 
fractures,  without  displacements,  accompanied  by  severe  and 
serious  injury;  so  it  need  not  surprise  us  to  find  a  case  of  dis- 
location of  the  carpus  with  a  radial  diastasis.  Two  such  cases 
have  come  under  my  observation.  It  is  admitted  that  the  dias- 
tasis in  any  form  is  in  no  sense  a  dislocation. 

In  the  next  place,  we  may  say :  The  cases  in  which  the 
margin  or  lip  of  the  posterior  part  of  the  lower  end  of  the  radius 
has  broken  off  occurred  in  adults,  when  the  articular  cavity  had 
been  fully  developed.  Instead  of  a  fracture  of  the  base  of  the 
radius,  instead  of  a  simple  uncomplicated  dislocation  of  the 
carpus,  we  have  a  fragment  broken  from  the  posterior  part  of 
the  articular  cavity,  permitting  the  carpus  to  go  out  of  joint. 
It  would  appear  that  an  uncomplicated  dislocation  would  not 
occur  at  the  adult  age,  when  the  epiphysis  is  fully  developed, 
unless  this  limited  fracture  takes  place.  If  it  did  not,  and  if 
the  injuring  force  was  great  enough,  we  would  have  a  fracture 
of  the  base  of  the  radius. 

Then  the  case  of  compound  dislocation  of  the  carpus  en- 
ables us  to  say  beyond  any  question  that  there  was  no  com- 
plicating fracture.  The  case  goes  to  prove  that  the  carpus  can 
be  dislocated,  and  it  gives  strength  to  the  correctness  of  the 
diagnosis  in  the  cases  of  simple  dislocation  above  reported. 
These  cases  were  not  dissected  in  order  to  verify  them,  yet 
they  rest  on  very  strong  evidence,  call  it  circumstantial  if  you 
will,  but  such  evidence  as  that  upon  which  we  build  a  great 
part  of  our  superstructure  of  practical  knowledge. 
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It  appears  that  the  carpus  is  more  apt  to  be  dislocated  in  the 
young,  for  reasons  we  have  already  stated  ,•  briefly,  they  are  that 
the  conformation  of  the  lower  end  of  the  young  radius  is  such 
as  to  make  the  wrist-joint  less  stable  than  it  becomes  later  in 
life.  In  the  adult  the  obstacles  to  a  dislocation  of  the  carpus 
are  so  great  that  the  lower  end  of  the  radius  is  generally 
broken.  Yet  in  rare  cases  the  posterior  margin  of  the  articular 
surface  is  separated,  making  a  class  of  cases  which  may  prop- 
erly be  called  dislocations  accompanied  by  fracture.  We  may 
add  that  a  dislocation  in  advanced  life  may  occur,  probably 
because  there  has  been  interstitial  absorption  of  the  radial 
articulation  ;  the  articular  cavity  is  not  so  deep  and  the  margin 
is  not  so  prominent.  Hamilton  reports  a  case  that  probably 
was  of  this  kind  : 

Case  IX.' — A  gentleman,  seventy-five  years  of  age,  slipped  and  fell, 
with  a  satchel  in  his  right  hand,  which,  being  flexed,  struck  the  side- 
walk upon  its  back,  and  was  forced  into  extreme  flexion.  In  less  than 
twenty  minutes  the  doctor  saw  him  and  told  him  he  had  broken  his 
arm.  But  a  further  examination  led  him  to  a  diff'erent  conclusion. 
The  hand  was  not  inclined  to  the  radial  side  ;  the  styloid  apophyses 
could  be  distinctly  felt,  the  hand  was  slightly  inclined  backward,  the 
fingers  were  moderately  flexed ;  the  lower  end  of  the  radius  could 
be  made  out  in  front ;  the  carpus  could  be  traced  posteriorly ;  the 
reduction  was  made  by  traction,  the  carpus  going  into  place  suddenly, 
without  crepitus,  nor  could  any  displacement  be  produced  by  pressure 
afterward.  The  patient  wore  his  arm  in  a  sling  for  a  few  days. 
Sixteen  months  after  the  accident  the  wrist  was  not  quite  so  strong  as 
before,  and  "the  lower  extremity  of  the  ulna  was  preternaturally 
movable,  and  occasionally  he  felt  a  sudden  slipping  in  the  radio  carpal 
articulation." 

Dr.  Francis  L.  Parker,  of  South  Carolina,  collected  and  pub- 
lished the  histories  of  thirty-three  cases  of  dislocation  of  the 
hand.^  Only  seven  of  these  are  free  from  objection  and  worthy 
of  acceptance ;  five  were  backward,  and  two  were  forward  dis- 
locations. In  the  case  of  Dr.  Malle  an  autopsy  confirmed  the 
diagnosis.     In  the  other  cases,  six  in  number,  the  use  of  the 

1   Medical  Record,  November  i,  1871. 
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limb  was  regained  in  a  very  short  time,  without  displacement  or 
deformity. 

Causes. — From  what  has  been  already  said,  we  may  conclude 
that  the  predisposing  causes  are  operative  to  a  considerable 
extent.  They  are :  the  undeveloped  condyloid  cavity  of  the 
lower  end  of  the  radius,  the  carpus  being  in  a  measure  unpro- 
tected by  the  fully  formed  margin  of  the  adult,  and  the  fact  that 
the  extensor  tendons  are  not  fastened  to  the  dorsum  of  the 
radial  base  completely  down  as  far  as  the  edge  of  the  articular 
cavity,  as  we  find  they  are  in  the  adult  radius,  and  the  change 
in  the  conformation  of  the  lower  end  of  the  radius,  which  may 
take  place  during  the  later  years  of  life ;  and  then  we  have  ex- 
ternal violence  supplemented  by  muscular  contraction.  I  cannot 
see  how  a  force  that  only  flexes  or  extends  the  hand  can  dis- 
locate the  carpus  ;  in  fact,  it  seems  impossible.  In  order  that  a 
dislocation  can  take  place,  the  external  violence  must  act  either 
backward  or  forward.  We  may  say :  The  hand  must  be  flexed 
and  the  external  violence  must  at  the  same  time  act  backward, 
in  order  to  throw  the  carpus  on  the  dorsum  of  the  lower  end 
of  the  radius ;  the  hand  must  be  extended  and  the  displacing 
force  must  act  forward,  in  order  to  throw  the  carpus  on  the  anterior 
surface  of  radial  base ;  as  soon  as  the  carpus  is  moved  off"  the 
articular  surface  of  the  lower  end  of  the  radius  the  hand  is 
pulled  upward  by  the  contraction  of  the  muscles  which  span 
the  wrist-joint.  We  may  remind  the  student  that  these  same 
muscles,  as  they  act  under  ordinary  conditions,  operate  in  such 
a  way  as  to  obstruct  any  tendency  that  may  arise  to  dislocate 
the  carpus. 

Signs. — The  smooth  convex  outline  of  the  carpus  is  felt  on 
the  dorsum  of  the  base  of  the  radius  under  the  integument ; 
the  concave  radial  articular  surface  is  traced  in  front  of  the 
carpus  ;  the  styloid  apophyses  of  the  radius  and  ulna  can  be 
found  in  their  normal  relations ;  the  hand  and  fingers  are  some- 
what flexed,  and  are  immovable  by  volition  ;  the  hand  remains 
in  line  with  the  bones  of  the  forearm,  not  having  an  external 
angular  displacement  After  the  reduction  the  deformity  does 
not  recur,  nor  can  any  displacement  be  caused  by  pressure  upon 
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the  lower  end  of  the  radius.  When  the  carpus  has  resumed  its 
place  there  is  marked  relief  from  pain.  The  signs  of  a  forward 
dislocation  of  the  carpus  may  be  easily  understood  if  we  re- 
member the  structure  of  the  wrist-joint  and  analyze  the 
deformity. 

Diagnosis. — Fractures  of  the  base  of  the  radius,  congenital 
and  senile  deformities,  and  severe  sprains  of  the  wrist,  must  be 
excluded.  The  signs  of  fracture  of  the  base  of  the  radius  are 
familiar  to  surgeons,  and  will  enable  us  to  exclude  this  injury ; 
a  deformity  dependent  upon  congenital  or  senile  changes  in  the 
lower  end  of  the  radius  and  the  carpal  bones  will  not  have  the 
signs  of  a  recent  accident,  and  need  not  be  called  a  dislocation 
of  the  wrist ;  a  severe  sprain  of  the  wrist  may  be  accompanied 
by  swelling  of  the  soft  parts,  but  it  will  not  present  the  dis- 
placements that  are  found  in  a  case  of  dislocation  of  the  carpus. 
The  difficulty  in  making  a  diagnosis  arises — i.  From  the  fact 
that  a  dislocation  of  the  carpus  is  rare,  and  so  the  surgeon  is 
not  looking  for  such  an  injury.  2.  From  the  fact  that  the 
surgeon  has  had  no  experience  in  cases  of  the  kind.  Yet 
if  he  applies  cafefully  the  principles  and  rules  of  the  diagnostic 
art  he  will  be  quite  sure  of  coming  to  a  right  conclusion,  pro- 
vided he  has  a  correct  knowledge  of  the  structure  and  form  of 
the  wrist. 

Treatment. — Once  establish  the  fact  that  the  carpus  is  dis- 
located, and  the  treatment  is  easy  enough,  provided  there  is  no 
complication.  The  reduction  is  readily  made  by  traction  and 
counter-traction,  accompanied  by  pressure  on  the  carpus  and  the 
radial  base,  if  necessary.  The  hand  and  forearm  may  be  carried 
in  a  sling  for  a  few  days,  and  then  the  patient  may  gradually 
make  use  of  his  injured  limb.  In  one  case  above  reported,  that 
of  a  boy,  play  in  the  street  was  resumed  at  once.  In  a  case 
complicated  by  a  fracture,  when  the  carpus  has  been  reduced,  it 
will  be  necessary  to  treat  the  fracture.  If  there  is  a  diastasis,  or 
if  there  is  a  fracture  of  the  posterior  margin  of  the  radial  articu- 
lation, splints  will  have  to  be  applied  and  passive  motion  will  be 
required.  That  is,  the  case  will  need  such  treatment  as  we 
employ  for  fracture  of  the  base  of  the  radius.     In  a  case  of  com- 
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pound  dislocation,  exsection  of  the  lower  end  of  the  radius  may 
be  advisable.  Such  an  operation  will  depend  on  the  extent  of 
the  injury  to  the  flexor  tendons  :  if  this  is  slight,  we  may  make 
the  reduction  without  an  operation  ;  if  it  is  extensive  we  may 
operate,  and  then  put  the  bones  in  place.  If  the  tendons  are 
torn  across,  they  should  be  sutured.  It  seems  to  me  that  the 
exsection  will  diminish  the  subsequent  inflammation,  and  if  the 
flexor  tendons  are  torn  it  will  relieve  the  excessive  pull  of  the 
extensors  that  span  the  wrist-joint.  A  long  course  of  passive 
motion  will  be  needed  in  order  to  make  a  new  wrist-joint  when 
the  lower  end  of  the  radius  has  been  removed.  It  is  possible 
to  have  a  compound  dislocation  of  the  carpus  so  severe  and 
serious  as  to  require  an  amputation. 

Here  we  may  add  that  the  prognosis  may  be  more  or  less 
grave  in  a  case  of  complicated  dislocation  of  the  carpus,  so  that 
serious  disability  may  result,  and  the  complication  is  the  main 
cause  of  the  disability.  For,  in  an  uncomplicated  case,  it  appears 
as  if  little  or  no  disability  is  left,  and  generally  there  is  a  very 
speedy  recovery.  In  fact,  such  an  injury  is  almost  as  harmless 
as  it  is  rare,  if  we  can  judge  from  a  very  few  cases. 
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The  resection  of  the  wrist  is  an  operation  not  usually  per- 
formed by  surgeons,  owing  to  the  very  poor  re.sults  hitherto 
obtained.  Before  the  able  works  of  Prof  Oilier,  of  Lyons,  it  was 
considered  as  one  only  fit  for  the  amphitheatre,  as  an  exercise 
for  students,  so  that  at  the  present  moment  we  are  not  in  a 
position  to  define  the  benefits  to  be  derived  from  its  perform- 
ance No  more  than  thirty  cases  have  as  yet  been  registered, 
a  very  small  number  in  comparison  with  those  of  the  resec- 
tions of  the  other  great  articulations.  This  antagonism  is^ 
easily  accounted  for  when  we  take  into  consideration  both  the 
diflficulties  encountered  in  the  operation  and  the  bad  results 
following  the  same.  On  the  other  hand,  this  articulation  is  not 
usually  affected  by  any  of  the  diseases  generally  observed  in 
the  other  articulations.  Arthritis  and  its  various  forms  are 
very  seldom  found ;  especially  that  of  an  acute  nature  is  very 
uncommon.  It  can  be  said  that  the  inflammatory  process  is 
always  consecutive  to  lesions  which  have  begun  in  the  hand 
and  have  travelled  to  the  wrist.  In  these  joints  there  are 
none  of  those  conditions  generally  encountered  in  others;  the 
muscles  confined  to  the  wrist  proper  are,  so  to  say,  few  in 
number.  Those  that  reside  there  have  charge  of  the  movement 
of  the  fingers  ;   and  when  we  have  in  mind  the  physiological 
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function  of  the  wrist,  we  find  that  the  efforts  of  the  hand  are 
not  made  by  the  wrist,  which  seems  to  be  only  intrusted  with 
that  of  facihtating  the  movement  of  the  hand,  but  in  no  way 
interferes  with  the  articular  function. 

These  functional  disorders  are  generally  to  be  found  in  the 
working  classes,  depriving  them  of  the  means  of  earning  a  living. 
In  the  higher  classes  they  become  of  a  troublesome  nature  and 
of  an  anti-esthetic  appearance.  In  both  cases  it  seems  to  me 
very  singular  that,  whilst  surgery  has  achieved  such  a  number 
of  successes  in  other  fields,  it  has  done  so  little  to  cure  this 
disease — not  that  it  has  not  been  studied  by  most  distinguished 
men,  but  with  poor  results  up  to  this  day. 

In  view  of  this,  and  desirous  to  alleviate,  as  far  as  I  am  able, 
so  unfortunate  a  situation,  and  restore  to  the  patient  the  use  of 
so  important  a  member  as  the  hand,  I  have  come  to  present 
you  with  one  of  the  few  cases  that  have  come  under  my  care, 
showing  the  way  in  which  I  have  treated  them,  hoping  to  be 
able  thus  to  throw  some  light  on  the  best  mode  of  treatment. 

At  the  latter  end  of  May  of  the  present  year  I  was  consulted  by  the 
parents  of  a  lad,  aged  twelve  years,  by  occupation  a  laborer,  on  the  de- 
formity his  right  hand  presented.  His  statement  is  as  follows  :  Hitherto 
he  had  never  suffered  from  the  traumatic  lesion,  which  had  been  pro- 
duced when  working  in  the  fields.  He  was  accidentally  wounded  by 
^  bull,  which,  after  causing  on  the  body  several  contusions,  injured 
him  seriously  on  the  wrist.  The  particulars  he  furnished  of  the  acci- 
dent were  very  few  ;  he  shortly  after  the  attack  of  the  bull  became  un- 
conscious,- and  only  remembered  that  when  he  was  assisted  he  found 
his  wrist  so  severely  mutilated  that  he  could  see  the  bones  quite  bare. 
A  severe  inflammation  followed  thirty  days  after  the  wound  healed, 
leaving  a  circular  ulcer  all  around  the  wrist,  from  the  upper  portion  of 
the  dorsal  surface  of  the  hand  to  the  third  portion  of  the  forearm. 
The  hand  remained  flexed  at  a  right  angle,  and  the  extension  of  the 
fingers  was  completely  lost.  The  thumb  was  bent  toward  the  palm ; 
it  was,  notwithstanding,  easy  for  me  to  ascertain  that,  in  spite  of  all 
these  disorders,  none  of  the  contractile  power  of  the  muscular  anti- 
brachial  masses  had  been  lost. 

Moreover,  the  projection  formed  by  the  second  line  of  the  carpal 
bones  could  be  observed  ;  these  appeared  as  if  they  had  been  dislo- 
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cated— nay,  this  disarrangement  was  highly  conspicuous,  especially  as 
regards  the  magnum  and  unciform  bones. 

When  he  tried  to  put  his  hand  in  the  axis  of  the  forearm,  there  was 
utter  impossibility  to  change  the  abnormal  position  of  the  hand.  I 
therefore  resoh'^d  to  perform  the  only  operation  which  in  my  opinion 
could  give  him  back  the  free  use  of  his  hand,  viz.,  the  carpal  resection. 
After  the  usual  aseptic  precautions,  and  having  previously  anaesthetized 
the  patient,  I  made  two  lateral  incisions  inside  and  outside  of  the  fore- 
arm on  a  level  with  the  wrist  two  and  a  half  inches  long,  the  radial 
incision  slightly  dorsal,  with  the  intention  not  to  interfere  with  the 
section  of  the  extensor  muscles  of  the  index  finger  and  the  thumb, 
and  taking  care  of  the  radial  vessel  in  its  course  as  it  winds  around  the 
outer  side  of  the  carpus. 

I  made  a  deep  incision  in  order  to  reach  the  periosteum,  and  when 
this  was  divided  I  separated  it  wholly  on  the  dorsal  face,  thus  allowing 
me  to  get  a  clear  view  of  the  carpal  bones.  I  then  went  in  search  of 
the  articular  interline  of  the  upper  series,  and,  cutting  the  radial  car- 
pal ligaments,  and  exaggerating  the  flexion  of  the  hand,  I  was  in  a 
position  to  freely  separate  the  bones — for,  in  the  intercarpal  resection 
I  preferred  the  use  of  the  chisel — and  I  commenced  by  taking  away 
the  magnum  and  forthwith  after  the  unciform  bone,  and  so  on  in  suc- 
cession, leaving  the  trapezium  for  the  end.  I  took  special  care  of  the 
tissues  of  the  palmar  surface  on  separating  the  bones.  When  the 
small  carpal  bones  were  once  taken  out,  I  endeavored  to  place  the  hand 
in  its  natural  position  ;  and,  as  I  found  some  difficulty,  produced  by  the 
styloid  apophyses,  I  immediately  removed  them,  the  hand  regaining  at 
once  its  natural  position.  No  severe  hemorrhage  occurred  during  the 
operation.  The  dressing  was  arranged  after  previous  disinfection,  and 
having  before  placed  a  drainage-tube  passing  from  one  side  to  the 
other.  The  wound  was  covered  all  around  with  disinfected  wool  and 
bandaged,  and  I  placed  the  limb  in  a  long,  suitable  splint.  When  the 
patient  came  to,  there  was  nothing  unusual  in  his  condition,  neither 
pain  nor  sickness.  Within  the  first  twenty-four  hours  the  temperature 
rose  to  38°  C,  diminishing  the  next  morning  and  continuing  normal 
up  to  the  complete  recovery  of  the  patient. 

Eight  days  after,  the  wound  had  healed  completely,  my  only  efforts 
being  to  avoid  ankylosis  of  the  new  joint.  To  attain  this  end  I  pre- 
scribed movements  of  the  hand,  and  was  so  fortunate  in  this  that  the 
patient  was  able  to  do  them  himself  freely  and  without  the  slightest 
trouble  or  awkwardness. 
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Remarks. — In  my  opinion,  the  case  ought  to  be  considered 
as  one  belonging  to  orthopaedic  resections,  and  we  should  attrib- 
ute its  good  results  to  the  aseptic  means  and  preference  given 
to  the  chisel  during  the  operation.  It  must  also  be  said  that 
this  was  in  a  great  measure  due  to  the  evidement  of  the  carpal 
bones,  preventing  one  from  injuring  the  important  organs  that 
surround  the  wrist  behind  and  in  front,  chiefly  the  extensor 
and  flexor  muscles  placed  in  the  radial  carpal  conduit,  and  thus 
without  any  serious  traumatism. 

On  the  other  hand,  I  obtained  a  natural  discharge,  avoiding 
the  retention  of  matters  in  the  wound,  as  well  as  the  infection 
thereof,  so  that  the  inflammatory  process  was  limited  to  the 
reconstituent  condition.  And,  as  no  bony  elements  were  allowed 
to  remain  in  the  wound,  there  was  no  ankylosis. 

It  is  my  duty  not  to  abuse  your  kind  attention,  and  I  there- 
fore desire  to  finish  here,  leaving  to  your  wisdom  the  important 
considerations  which  this  case  presents,  if  we  compare  it  with 
the  other  ways  of  resection,  the  use  of  which  would  doubtless 
have  called  for  the  amputation  of  the  limb,  and  even,  perhaps, 
caused  loss  of  life,  as  was  the  case  at  the  hands  of  the  distin- 
guished Professor  Langenbeck. 

I  entertain  the  hope  that  this  clinical  fact  will  contribute  to 
generalize  the  radial  carpal  resection,  and  restore  to  the  muti- 
lated the  use  of  their  hands. 
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BRCKJKLYN,   NEW  YORK. 


It  is  safe  to  assert  that  at  least  nine-tenths  of  the  surgeons  of 
the  present  day  recognize  the  value  of  the  methods  of  wound 
treatment  known  as  the  aseptic  and  antiseptic  methods.  It  is 
likewise  beyond  question  that  thousands  of  lives  that  would 
have  otherwise  been  sacrificed  have  been  saved  annually,  in 
cases  of  accidental  wounds,  by  a  judicious  application  of  the 
principles  of  wound  treatment  laid  down  by  Lister.  Granting 
this  to  be  true,  it  behooves  us  to  study  carefully  the  entire  sub- 
ject of  the  germ  theory  of  wound  diseases,  and  to  bring  forward 
from  time  to  time  the  results  of  experience  in  this  line  of  work, 
and  to  eliminate,  as  much  as  possible,  sources  of  error  in  tech- 
nique as  causes  of  failure.  Again,  if  the  antiseptic  treatment 
of  accidental  wounds  has  been  followed  by  so  large  a  measure 
of  success,  how  much  greater  should  be  our  triumphs  where 
the  wounds  are  inflicted  by  our  own  hands,  as  in  operative 
work,  where  the  opportunity  is  afforded  us  of  so  clearing  the 
field  of  operation  of  infectious  material  beforehand  as  to  be 
enabled  to  interpose  the  ounce  of  prevention,  rather  than  be 
compelled,  as  in  the  case  of  accidental  wounds,  to  exercise  the 
pound  of  cure. 

It  is  not  intended,  in  the  present  paper,  to  enter  into  an  ex- 
haustive discourse  upon  the  results  of  bacteriological  investiga- 
tions in  their  bearing  upon  methods  of  wound  treatment.  It  is 
my  aim  rather  to  call  attention  to  some  practical  methods  in 
carrying  out  what  is  now  recognized  as  of  the  greatest  import- 
ance in   operative  surgical  practice,  namely,  a  proper  prepara- 
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tion  of  the  operating  field  or  part,  the  site  of  the  proposed 
operation,  as  well  as  the  employment  of  such  measures  of  a 
preventive  nature  in  connection  with  the  operation  itself  as  will 
most  effectually  protect  the  parts  from  the  noxious  effects  of 
infectious  agents,  as  well  as  other  damaging  influences  which 
not  infrequently  contribute  to  the  failure  of  primary  union  and 
add  to  the  dangers  of  the  after-treatment. 

The  importance  of  thorough  preliminary  cleansing  of  the 
field  of  operation  is  more  generally  appreciated  since  the 
researches  of  Cheyne  have  shown  that  a  larger  number  of 
pathogenic  germs  are  to  be  found  in  a  square  inch  of  the  average 
patient's  cutaneous  surface  than  in  the  atmosphere  of  an  entire 
ward  of  a  fairly  well  ventilated  hospital.  Recognizing  the 
truth  of  these  observations,  surgeons  look  upon  the  use  of  the 
antiseptic  spray  for  the  purpose  of  disinfecting  the  atmosphere 
of  an  operating  room  as  almost  farcical.  It  is  but  a  step  fur- 
ther to  declare  as  but  little  short  of  criminal  carelessness  to 
make  an  incision  into  integument  which  has  not  previously 
been  deprived,  as  far  as  it  is  possible  to  do  so,  of  lurking 
sources  of  grave  danger.  These  latter,  in  the  shape  of  micro- 
organisms of  varying  degrees  of  infecting  power,  reside  par- 
ticularly in  the  effete  cast-off  epithelial  structures  of  the  body. 
To  eliminate  these  by  such  means  as  will  insure  their  solution 
and  disintegration,  or  effect  their  separation,  and  subsequently 
wash  them  from  the  surface  by  mechanical  means,  is  far  more 
rational  than  to  attempt  (and  possibly  fail)  to  disinfect  them  in 
situ. 

It,  therefore,  follows,  when  an  operative  procedure  involving 
the  cutaneous  surface  of  the  body  has  once  been  decided  upon, 
the  cleansing  of  the  parts  to  be  operated  upon  becomes  of  the 
very  first  importance.  No  sterilization  of  instruments  nor  care 
in  the  operative  technique  and  the  application  of  dressings 
impregnated  with  antiseptic  agents  can  compensate,  in  the 
slightest  degree,  for  failure  in  this  respect. 

As  to  the  exact  methods  to  be  employed  to  accomplish  this 
end  opinions  differ.  It  is  pretty  generally  agreed,  however,  that 
a  thorough  scrubbing  with  a  bristle  brush  and  some  strongly 
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alkaline  soap  and  warm  water  accomplishes  at  least  the  first 
cleansing  in  a  fairly  complete  manner.  Some  surgeons  are  con- 
tent with  this,  and  do  not  even  require  it  to  be  done  before  the 
hour  of-operating.  Others,  again,  insist  that  it  shall  be  done  at 
least  twenty-four  hours  beforehand,  and  in  the  interval  a  poul- 
tice of  soft  soap  is  kept  upon  the  parts ;  this,  in  its  turn  is 
removed  just  prior  to  the  operation,  and  the  parts  again  subjected 
to  a  vigorous  scrubbing,  or  the  soft  soap  is  omitted,  and  com- 
presses of  gauze,  wrung  out  in  a  one  to  one  thousand  sublimate 
solution  substituted.  The  method  pursued  by  n-:yself,  for  which 
I  claim  no  originality,  but  in  which  I  have  had  sufficient  experi- 
ence to  warrant  me  in  recommending  it,  is  to  give  the  parts  a 
thoroughly  effective  scrubbing,  employing  the  sapo  viridis  of 
German  manufacture,  together  with  warm  water,  for  that  pur- 
pose, twenty-four  hours  prior  to  the  hour  of  operating.  At 
this  time,  also,  the  parts  are  shaved  with  a  sharp  razor,  even 
though  they  be  not  covered  with  hair.  One  who  has  not  fol- 
lowed this  method  will  be  surprised  at  the  amount  of  milky 
looking  material,  representing  an  emulsion  of  the  debris  loosened 
from  the  surface  of  the  skin,  and  which  even  repeated  flushings 
of  the  parts  have  failed  to  wash  away,  removed  by  the  razor. 

I  have  abandoned  the  practice  of  keeping  the  parts  covered 
for  the  intervening  twenty-four  hours  with  a  corrosive  subli- 
mate solution,  for  the  reason  that  it  is  apt  to  give  rise  to  a  trou- 
blesome mercurial  dermatitis,  and  one  is  compelled  to  operate 
in  parts  where  inherent  vital  resistance  is  lessened  by  an  inflam- 
matory condition  to  start  with,  and  is  therefore  handicapped  by 
the  loss  of  a  most  valuable  ally  in  the  struggle  against  infection. 
The  use  of  the  soap  poultice  is  a  far  more  rational  procedure, 
inasmuch  as  its  design  is  not  to  sterilize  existent  dead  epithe- 
lium, which  may  have  escaped  the  first  scrubbing,  but  rather  to 
loosen  this  preparatory  to  its  being  washed  away  at  the  last 
washing,  just  before  the  operation.  But  it  is  likewise  open  to 
the  objection  that  troublesome  irritation,  and  even  a  dermatitis, 
may  follow  its  use.  I  have  therefore  abandoned  these,  and  have 
employed,  for  some  time,  compresses  of  gauze  wrung  out  of 
Thiersch's  boro-salicylic  solution.     The  object  here  is  to  assist 
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in  the  further  separation  of  dead  epithelium,  and  the  power  of 
salicylic  acid  in  effecting  this  is  well  known.  These  compresses 
are  thoroughly  wetted,  placed  in  position,  covered  by  oil-silk, 
rubber  tissue,  or  other  impermeable  or  water-proof  material,  and 
the  whole  as  carefully  bandaged  in  position  as  if  it  were  an 
antiseptic  dressing  covering  a  recent  wound.  After  the  patient 
is  anaesthetized,  and  all  else  in  readiness,  the  bandages  are 
removed  and  the  parts  washed  with  sulphuric  ether,  a  piece  of 
sterilized  gauze  being  employed  for  this  purpose.  Scrubbing 
is  not  permitted  at  this  stage,  nor  even  vigorous  rubbing  with 
the  gauze,  the  object  being  to  avoid  all  sources  of  irritation  to 
the  skin  at  this  juncture. 

Provision  against  reinfection  of  the  parts  should  be  made  by 
removing  as  much  clothing  as  possible  and  covering  the  balance 
as  well  as  the  exposed  portions  of  the  body  beyond  the  field  of 
operation  with  towels  previously  sterilized  in  the  steamer  and 
then  wrung  out  of  hot  water. 

The  Operator  and  his  Assistants. — It  may  seem  almost 
superfluous,  in  these  days,  to  discourse  upon  the  cleansing  of 
the  surgeon's  hands,  and  those  of  his  assistants,  as  well  as  of 
precautions  concerning  his  dress.  One  very  rarely  observes, 
nowadays,  a  surgeon  operating  without  taking  the  precaution 
to  cover  his  street  clothes,  after  removing  his  coat,  vest,  collar, 
tie,  etc.  I  have  always  believed  that  the  full  beard  worn  by 
some  surgeons  was  a  very  objectionable  feature,  owing  to  the. 
almost  impossibility  of  keeping  the  same  free  from  dandruff, 
even  with  the  greatest  care.  A  beard  is  a  catch-all  for  all  sorts 
of  effete  matter,  from  epithelial  scales  shed  from  the  skin 
beneath  and  debris  from  the  breath,  to  particles  of  food  from  the 
last  meal,  and  dust  gathered  from  the  atmospheric  air.  These 
are  brought  directly  over  the  wound  and  sifted  thereon,  much 
to  the  detriment  of  the  latter,  and  consequently  to  the  patient. 
The  very  most  that  an  aseptic  surgeon  can  afford  to  indulge  in, 
in  the  way  of  a  hirsute  appendage,  would  be  a  moustache,  and 
this  should  be  thoroughly  washed  just  before  the  operation.  His 
hair  should  be  cut  short,  well  dressed  daily  with  a  solution  of 
sublimate  in  bay-rum  or  dilute  alcohol,  if  there  is  any  tendency 
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to  dandruff,  and  thoroughly  wetted  just  prior  to  the  operation. 
The  entire  region  of  the  scalp,  during  the  operation,  should  be 
kept  covered  with  a  close-fitting  hood,  in  some  such  manner  as 
the  old-fashioned  night-caps  covered  the  head,  made  of  linen 
and  thoroughly  wetted.  I  am  in  the  habit  of  removing  my 
dress  shirt  and  rolling  up  the  sleeves  of  the  undershirt  to  the 
shoulders  as  a  part  of  my  pre-operative  toilet.  The  operating 
gowns  or  coats  are  made  with  only  half-sleeves,  and  these  termi- 
nate just  above  the  elbow  in  a  close-fitting  band  secured  by  a 
strong  porcelain  button. 

Of  the  utmost  importance  in  operative  asepsis  is  the  preparation 
of  the  hands  of  the  operator  and  his  assistants.  The  existent 
favorable  conditions  for  lurking  septic  material  in  and  about  the 
hands  and  fingers,  and  the  far  greater  probability  of  these  being 
sources  of  the  causation  of  wound  disturbances,  render  it  neces- 
sary, in  my  judgment,  that  a  more  than  usual  care  be  displayed 
in  this  regard.  No  one  may  ever  know  how  many  lives  have 
been  sacrificed  by  dirty  finger-nails  alone.  These  latter  should  be 
trimmed  as  closely  as  possible.  I  have  had  made  as  a  portion 
of  my  outfit  a  pair  of  nail-clipping  forceps  such  as  used  by  the 
manicure,  by  means  of  which  the  nails  are  cut  as  short  as  pos- 
sible, after  the  first  scrubbing,  and  again  scrubbed  thoroughly. 
The  extent  to  which  the  scrubbing  is  to  be  carried  will  vary,  of 
course,  according  to  the  condition  of  the  hands  themselves  and 
the  infection  to  which  they  may  have  been  exposed ;  but  it 
should  never  be  t^ken  for  granted  that  the  hands  are  clean 
unless  at  least  five  minutes  have  been  occupied  in  steadily 
applying  to  them,  in  all  parts,  a  rather  stiff  brush,  strong  alka- 
line soap,  and  water  as  hot  as  the  skin  will  bear.  For  soap, 
there  is  nothing  better  than  the  green  soap  of  the  German  Phar- 
macopoeia. I  have  been  able  to  keep  my  hands  in  much  better 
condition  in  every  way  since  adopting  the  latter.  After 
repeated  rinsing  in  a  one  to  one  thousand  solution  of  sublimate 
the  slippery  greasy  feeling  which  still  remains  may  be  removed 
by  scrubbing  the  hands  with  a  clean  brush  in  diluted  alcohol. 
The  sticky  feeling  of  the  hands  acquired  in  the  course  of  the 
operation  may  be  also  readily  removed  by  alcohol  in  addition 
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to  the  occasional  scrubbings  to  which  the  operator  subjects 
them.  The  care  of  the  operator's  teeth  is  likewise  a  matter  of 
importance;  a  brushing  of  the  same  preliminarily  is  a  wise  pre- 
caution, and  even  rinsing  the  mouth  with  diluted  alcohol  would 
not  be  a  superfluous  precaution  in  many  instances.  No  sur- 
geon can  ever  hope  to  approach  an  ideal  aseptic  technique  with 
uncared-for  carious  teeth  in  his  mouth. 

Of  course  it  is  understood  that  the  arms  of  the  operator  share 
in  the  general  cleansing  process.  A  ligature  or  suture  may  be 
brought  in  contact  with  these  latter  at  any  moment,  and  a  neg- 
lect to  properly  cleanse  them  would  probably  destroy  or  render 
useless  any  other  precaution. 

I  have  derived  much  satisfaction  from  the  use  of  a  rubber 
hand-brush.  The  bristles  of  the  common  hand-brushes  are  apt 
to  fall  out ;  further,  it  is  next  to  impossible  to  keep  these  clean, 
particularly  at  the  point  where  the  bristles  join  the  wooden  por- 
tion of  the  brush.  The  rubber  hand-brushes  are  rather  more 
expensive,  but  are  practically  almost  indestructible.  My  plan 
is  to  keep  them  immersed  in  a  screw-capped  bottle  or  small 
fruit  jar  in  a  I  :  4000  solution  of  mercuric  iodide  in  diluted 
alcohol  (20  per  cent.).  This  prevents  the  deterioration  of  the 
rubber,  and  the  mercuric  iodide  is  a  powerful  germicidal  agent 
as  well. 

Sterilization  of  Instruments,  Dressings,  etc. — There  can 
be  no  question  concerning  the  advantages  possessed  by  heat 
as  a  sterilizing  agent.  In  point  of  fact,  it  has  come  to  be  con- 
sidered by  the  bacteriologists  as  the  only  reliable  means  for  the 
purpose.  For  the  purposes  of  the  surgeon,  particularly  in  the 
case  of  dressing  materials,  moist  heat  is  undoubtedly  better 
than  dry  heat.  Were  it  not  for  the  destructive  effect  of  the 
steam  upon  the  instruments,  no  simpler  or  better  means  could 
be  devised.  Unfortunately,  however,  particularly  in  the  case  of 
edged  instruments,  these  become  entirely  unfit  for  use  when 
exposed  to  the  oxidizing  effect  of  combined  moisture  and  heat, 
and  some  other  means  must  be  devised.  Dry  heat,  such  as  is 
obtained  in  the  oven  used  in  the  bacteriological  laboratory, 
would  answer  the  purpose  so  far  as  the  simple  non-edged  in- 
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struments  are  concerned,  but  if  pushed  to  the  point  usually- 
considered  necessary,  namely,  150°  C.  or  300°  F.,  edged 
instruments  and  needles  soon  become  dulled  and  useless. 
Again,  the  difficulties  in  the  way  of  regulating  the  dry  heat 
apparatus  without  constant  watching  constitute  a  serious  objec- 
tion to  this  method.  I  have  endeavored  to  obviate  this  by  the 
use  of  the  mercurial  heat-regulator  invented  by  Prof.  Reichert, 
of  Breslau,  but,  owing  to  the  unequal  and  varying  pressure  in 
the  gas  mains  at  different  times  in  the  day,  I  find  that  it  requires 
almost  as  much  watchfulness  and  care  to  prevent  over-heating 
of  the  instruments  as  if  the  simple  thermometer  were  alone 
relied  upon.  I  have,  therefore,  devised  a  method  which  suffices 
for  all  practical  purposes,  and  enables  me  to  utilize  the  steam 
sterilizer  for  general  use.  It  consists  in  placing  the  instruments 
in  fruit  jars  or  museum  jars,  sealing  the  same,  and,  thus  pro- 
tected, they  may  be  left  for  any  length  of  time  in  the  steamer 
without  rusting.  The  jar  I  have  found  to  be  most  useful  for 
this  purpose  is  that  known  as  the  "  lightning  fruit  jar,"  made 
by  Mr.  Henry  Putnam,  of  New  York.  The  sizes  are  such  as 
to  accommodate  almost  all  sorts  of  instruments,  and  made  as 
they  are,  of  annealed  glass,  they  bear  the  heat  without  breaking. 
But  repeated  heating,  even  at  a  temperature  of  212°  F.,  will 
soon  dull  the  edge  of  fine  cutlery,  and  to  obviate  this  I  have 
more  recently  adopted  the  plan  of  boiling  edged  instruments  in 
alcohol,  the  practice  being  based  on  the  discovery,  made  by 
myself  about  a  year  ago,  that  the  most  perfect  sterilization  may 
be  accomplished  by  boiling  the  article  to  be  sterilized  in  alco- 
hol under  pressure  for  an  hour.  The  knives,  etc..  are  placed  in 
a  suitably  sized  fruit  jar  of  the  pattern  above  mentioned,  and  the 
latter  nearly  filled  with  97  to  95  per  cent,  alcohol.  This  is 
placed  in  a  water-bath,  and  set  upon  the  gas  stove  or  other 
heating  apparatus,  a  common  confectioner's  or  other  thermome- 
ter being  placed  in  the  water.  When  a  temperature  of  200° 
F.,  which  alcohol  will  reach  when  heated  under  pressure  (or  a 
slow  ebullition  of  the  water  in  the  water-bath  suffices  practi- 
cally), has  been  reached,  the  water-bath  is  kept  at  this  point 
for  one  hour.     At  the   end    of  this    time  the  sterilization  is 
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complete.  I  usually  place  needles  in  a  small  screw-capped 
bottle  inside  the  larger  jar,  and,  simply  removing  those  required 
at  the  operation,  replace  them  afterward  and  keep  them  thus 
permanently  immersed  beneath  the  alcohol.  Scalpels, bistouries, 
scissors,  etc.,  should  be  immersed  in  the  alcohol  with  their 
blades  downward,  protecting  their  points  with  pieces  of  clean 
cork.  Should  this  latter  precaution  be  not  taken  the  move- 
ments of  the  points  of  the  instruments  against  the  bottom  of 
the  glass  jar  during  sterilization  will  result  in  the  breaking  of 
the  latter.  Should  cotton  be  used  for  this  purpose  it  will  fre- 
quently occur  that  a  sufficient  amount  of  water  will  have  been 
introduced,  by  reason  of  the  latter's  hygroscopic  character,  to 
rust  the  instruments. 

Instruments  thus  hermetically  sealed  in  glass  jars  are  not 
removed  therefrom  until  the  time  of  the  operation.  They  are 
then  unsealed  and  laid  upon  sterilized  towels,  one  of  the  latter 
being  likewise  employed  as  a  covering  to  protect  them  from 
whatever  dust  may  happen  to  be  present  in  the  operating  room. 
During  the  operation,  as  fast  as  they  become  soiled  they  are 
washed  in  water  sterilized  by  boiling,  to  which  has  been  added 
a  small  quantity  of  the  alkaline  carbonate  of  soda. 

Operating  gowns,  sheets,  towels,  gauze  sponges  (I  use  none 
other),  dressings,  etc.,  are  placed  in  the  steam  sterilizer,  and 
there  kept,  after  being  exposed  to  the  steam  for  an  hour,  until 
actually  needed.  Dressings  are  taken  hot  from  the  sterilizer, 
and,  a  few  moments  being  allowed  to  permit  them  to  become 
sufficiently  cooled,  are  at  once  applied.  For  dressings,  cheese- 
or  butter-cloth  unimpregnated  with  any  antiseptic  substance  is 
employed,  this  being  reinforced  or  backed  up  with  paper,  wool, 
or  sterilized  cotton-wool. 

According  to  Tavel,^  a  6  per  cent,  salt  solution  at  the  boil- 
ing-point will  destroy  spores  in  five  minutes  which  require  a 
two  hours'  exposure  in  common  boiling  water  for  their  complete 
sterilization.  For  operations  at  private  houses,  and  when  a 
steam  sterilizer  cannot  be  obtained,  this  fact  will  enable  one  to 

1  E.  l5\immer :  Revue  Med.  de  la  Suisse  Romande,  1890,  No.  10. 
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Sterilize  gauze  sponges  and  dressings,  towels,  etc. ;  an  ordinary 
granite  or  porcelain-lined  saucepan  serves  the  purpose  of  a 
sterilizer,  and  an  alcohol  lamp,  gas,  or  kerosene-stove  furnishes 
the  heat. 

Sterilization  of  Suture    and    Ligature    Material. — A 
series  of  exceedingly  unfortunate  experiences  has  almost  led  to 
the  banishment  of  catgut  as  a  suture  and  ligature  material   in 
the  practice  of  some  surgeons.     Realizing  the  value  of  animal 
absorbable  ligatures  and  sutures,  almost  two  years  ago  I  made 
a  series  of  experiments  with  the  view  of  discovering  a  method 
whereby  catgut  could  be  efficiently  sterilized  by  heat  without 
impairing  its  texture.     At  last  I  hit  upon  the  plan  of  boiling  it 
in  alcohol,  under  pressure,  and  found  that  its  quality  was  rather 
improved  than  otherwise  by  this  process.     The  same  general 
plan   is  pursued   as   in   the  case  of  edged   instruments  above 
detailed.     In  the  first  experiments,  as  described  in  the  Medical 
Record,  August   16,  1890,  the  catgut  was  wound  upon   spools, 
immersed  in  alcohol  in  a  lightning  fruit  jar,  and  this  placed  in  a 
water-bath  for  one  hour  at  the  boiling-point.     It  has  always 
seemed  to   me,  however,  that  there  existed  a  serious  objection 
to  placing  catgut  upon  reels  or  spools,  for  use.     The  material 
swells,  and  it  becomes  very  difficult  to  unwjnd  it  after  a  time 
without    subjecting    it   to    considerable    handling.      The    ideal 
method,  it  suggested  itself  to  me,  was  to  have  the  gut  cut  into 
suitable  lengths  and  packed  before  sterilization  in  such  a  manner 
that  a  single  strand  could  be  withdrawn  from  the  package  without 
handling  or  in  any  way   exposing  to  infection  that  which  re- 
mained.    After  a  number  of  trials  the  following  method  was 
adopted  :     Tube-shaped  bottles,  of  about  five  inches  in  length, 
with   metal  screw-caps,  such  as  are  used  by  dealers  in  surgical 
goods  for  packing  rubber  drainage-tubes,  were  selected.    A  piece 
of  glass  tube,  in  length  somewhat  less  than  that  of  the  bottle, 
with  a  calibre  sufficiently  large  to  permit  of  the  easy  passage  of 
from  a  dozen  and  a  half  to  two  dozen  strands  of  the  catgut,  cut 
in  lengths  double  the  length  of  the  bottle,  which  is  sufficiently 
long  for  the  purposes  of  either  a  suture  or  a  ligature,  is  provided. 
A  stopper  of  cork  or  rubber  is  also  provided,  about  a  quarter  of 
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an  inch  in  thickness,  which  will  fit  the  mouth  of  the  bottle 
snugly.  This  is  split  in  the  centre,  but  not  at  the  edges  ;  this 
latter  can  be  most  easily  done  by  driving  a  narrow  chisel  through 
it.  A  pair  of  dressing  forceps  is  now  passed  through  the  slit  in 
the  cork,  grasping  the  one  end  of  the  bundle  of  ligatures;  these 
are  drawn  through  the  slit  for  about  a  half  inch,  and  arranged 

Fig.  I. 


A.  Tube-shaped  bottle.  B.  Screw-cap.  C.  Rubber  cork.  D.  Glass  tubing.  E. 
Strands  of  catgut.  The  ends  projecting  above  the  level  of  the  rubber  cork  C  are  cut  off, 
in  the  case  of  each  strand,  as  it  is  withdrawn  for  use. 

in  such  a  manner  that  they  form  a  single  row  in  the  slit.  The 
piece  of  glass  tubing  is  now  slipped  over  the  bundle  of  catgut, 
and  the  latter  is  doubled  back.  The  result  of  this  arrangement 
is  that  the  gut  passes  through  the  glass  tubing,  that  portion  of 
the  bundle  projecting  beyond  the  glass  tubing  being  reflected 
upon  the  outside  of  the  latter.  Thus  arranged,  the  latter,  with 
the  catgut,  is  placed  in  the  bottle,  previously  filled  with  alcohol, 
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and  the  rubber  stopper  pushed  down  about  a  half-inch  below  the 
level  of  the  mouth  of  the  bottle  ;  the  space  above  the  cork  should 
be  packed  snugly  with  sterilized  non-absorbent  cotton.  The 
screw-cap  cover  of  the  tube-shaped  bottles  as  they  are  furnished 
by  the  manufacturers  of  glassware  are  usually  lined  with  a  disc 
of  cork.  This  may  be  replaced  or  supplemented  with  advantage, 
when  these  are  used  for  catgut  bottles,  with  a  disc  cut  from  thin 
rubber.     (Fig.  i.) 

The  caps  are  now  screwed  securely  in  place,  and  the  bottles 
of  catgut  are  ready  for  the  sterilizing  process.     A  Putnam  or 


Fig.  2. 


Hermetically  sealed  glass  tube.    A.  Breaking  the  tube.    B.  Withdrawing  a  ligature. 

other  fruit  jar  of  sufficient  size  is  selected,  and  the  catgut  botties 
placed  therein  with  the  caps  downward.  The  jar  is  now  filled 
with  95  per  cent,  alcohol  and.  after  securing  its  cover  firmly, 
is  placed  in  a  water-bath,  heated  to  about  200°  F.,  or  slow 
boiling  for  one  hour.  In  removing  the  bottles  from  the  jar 
care  must  be  taken  not  to  unseal  the  latter  until  it  has  quite 
cooled  off,  to  avoid  accident.  During  the  process  of  steriliza- 
tion it  is  not  at  all  necessary  that  actual  ebullition  should  be 
observed  in  the  jar;  the  pressure,  unless  the  jar  has  been  only 
partially  filled  with  alcohol,  will  prevent  this. 
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Fig.  2  represents  a  method  of  packing  and  sterilizing  catgut 
which  will,  I  believe,  prove  to  be  the  most  reliable  yet  devised. 
An  eighth-inch  length  of  glass  tubing  is  bent  upon  itself  to  the 
shape  of  a  letter  U ;  one  end  is  closed  by  fusing  the  glass. 
Strands  of  catgut,  eighteen  inches  long,  bundled  together  and 
doubled  upon  themselves,  are  then  passed  into  the  tube  in  such 
a  manner  that  the  free  ends  of  the  gut  are  at  the  bottom  of  the 
tube;  the  open  end  is  now  drawn  out  by  heating  until  it  is 
almost  closed.  The  tube  is  then  filled  with  alcohol  and  the  fine 
point  of  its  drawn-out  extremity  closed  by  fusing.it  with  the  aid 
of  the  blow-pipe  lamp.  When  this  method  is  employed,  the 
tubes  are  grasped  by  the  two  legs,  as  shown  in  the  figure, 
and  breaking  the  tube  by  drawing  these  apart.  The  strands 
of  catgut  are  then  withdrawn  by  means  of  a  pair  of  thumb 
forceps.^ 

Whichever  method  is  adopted,  the  tube  after  sealing  is  to  be 
boiled  under  pressure  in  a  closed  jar  containing  alcohol.  The 
reason  for  this  is  obvious.  Unless  the  same  pressure  is  main- 
tained both  outside  and  inside  the  tube,  the  latter  will  be 
broken. 

Unprepared  or  commercial  catgut  is  alone  employed.  Catgut 
previously  prepared  by  any  other  method,  or  which  has  been 
impregnated  with  antiseptic  substances,  cannot  be  made  use  of 
with  advantage  in  this  method  of  preparation.  The  introduction 
of  antiseptic  or  germicidal  agents  with  alcohol  has  always  re- 
sulted in  a  deterioration  of  the  gut.  Alcohol  of  a  lower  grade 
than  95  per  cent,  likewise  invariably  results  in  a  *'  cooking"  of 
the  gut  from  the  presence  of  too  large  a  proportion  of  water. 
Silk  and  silkworm-gut  may  be  prepared  in  this  manner,  the 
principle  of  boiling  in  alcohol  under  pressure  being  observed. 

'  Dr.  Claudius  H.  Mastin  informs  me  that  he  has  employed  ordinary  test-tubes 
for  preserving  and  carrying  catgut.  I  have  experimented  with  these  in  my  service 
at  the  Methodist  Episcopal  Hospital,  and  find  that  they  can  be  used  advantageously. 
A  dozen  or  more  strands  are  placed  folded  in  a  four  inch  test-tube  ;  a  plug  of  cotton 
inserted ;  a  cork  placed  over  this,  and  the  method  of  sterilizing  above  described  em- 
ployed. After  removal  from  the  sterilizing  jar  a  coating  of  silicate  of  soda  or  liquid  glass 
is  made  to  cover  the  cork,  after  thoroughly  drying  the  latter,  to  prevent  leakage  of  the 
alcohol. 
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H.EMOSTASis. — Halsted*  has  recently  drawn  attention  to  the 
fact  that  the  dangers  arising  from  leaving  so-called  dead  spaces 
have  been  very  much  exaggerated.  In  fact,  the  dangers  arising 
from  attempts  to  close  these  dead  spaces  by  means  of  buried 
suture,  strangulating  as  such  method  does  large  masses  of  tissue 
and  thereby  leading  to  necrosis  of  the  same  with  consequent 
lessening  of  local  vital  resistance  to  infection,  are,  I  believe, 
far  in  excess  of  the  dangers  arising  from  permitting  them  to  fill 
up  with  blood-clot  under  aseptic  conditions.  Including  large 
masses  of  tissue  in  heavy  ligatures,  when  an  almost  infini- 
tesimally  small  point  alone  requires  a  fine  ligature  or  perhaps  a 
simple  torsion,  is  likewise  to  be  avoided  for  the  same  reason. 
The  interference  with  local  vital  resistance  being  reduced  to  the 
minimum,  the  ideal  method  of  healing,  i.  e.,  by  organization  of 
blood-clot,  takes  place.  Should  haemostasis  be  carried  so  far 
that  the  wound  is  not  filled  with  blood,  or  nearly  so,  a  slight 
scarification  of  its  surfaces  is  permissible  in  order  to  effect  this. 

Sponges  and  iRRiG.-friON. — If  all  aseptic  conditions  have  been 
fulfilled,  there  will  be  no  necessity  for  the  use  of  germicidal  or 
even  antiseptic  fluids  during  the  operation,  either  for  purposes 
of  irrigation  or  with  the  sponges.  The  latter,  sterilized  in  the 
steamer  and  removed  therefrom  only  when  needed,  and  kept  in 
a  covered  glass  jar  while  being  passed  to  the  assistant  whose 
duty  it  is  to  use  them,  serve  their  purpose  much  better  in  this 
almost  dry  condition  than  if  used  wrung  out  of  a  sublimate 
solution,  in  which,  perchance,  they  may  have  been  kept  suffi- 
ciently long  for  the  latter  to  have  lost,  in  a  measure,  its  germi- 
cidal power.  Irrigation,  however,  has  its  uses  other  than  for 
purposes  of  antisepsis.  It  facilitates  the  cleansing  of  the  parts, 
loosens  up  and  permits  of  the  removal  by  the  sponges  of  small 
clots,  and  thus  materially  assists  the  operator  in  his  work  by 
keeping  the  field  of  operation  clear  for  him.  The  ideal  irri- 
gating fluid,  to  my  mind,  is  one  that  will  imitate  the  most  closely 
the  normal  fluids  of  the  tissues  themselves.  I  have  made  use, 
for  some  time   past,  of  an  artificial  blood-plasma,  minus  the 

I  Johns  Hopkins  Hospital  Reports. 
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albumin,  consisting  of  a  solution  in  sterilized  water  of  the  inor- 
ganic salts  in  as  nearly  as  possible  the  proportion  in  which 
they  exist  normally  in  the  blood.  The  formula,  as  nearly  as  it 
is  practicable  to  make  it,  is  as  follows : 


Sodium  chloride 

■     33^  grains 

Sodium  sulphate 

■          •       3i       " 

Sodium  carbonate      . 

•         .        If       " 

Sodium  phosphate 

.         •        li       " 

Calcium  phosphate    . 

•         .       5f       '' 

Magnesium  phosphate 

.         .'       5f       " 

The  quantity  here  given  is  sufficient  for  a  pint  of  the  solution. 
Such  portion  of  this  fluid  remaining  in  the  tissues  (and  more  or 
less  of  every  irrigating  fluid  must  necessarily  be  left  in  the 
wound)  will  be  entirely  unirritating.  Should  any  error  of 
technique  have  accidentally  occurred  during  the  operation  which 
would  lead  one  to  fear  that  infection  has  taken  place,  neces- 
sitating the  use  of  an  antiseptic  irrigating  fluid,  this  latter  is  at 
once  washed  away  with  the  artificial  plasma. 

Closing  the  Wound. — Since  the  introduction  of  the  sub- 
cuticular suture  by  Franks/  stitch  suppuration  has  almost  disap- 
peared where  the  aseptic  technique  has  been  carefully  followed 
out.  Before  its  introduction,  in  spite  of  every  precaution,  pus 
would  be  not  infrequently  found,  in  the  course  of  a  few  days, 
along  one  or  more  suture  lines.  I  have  always  believed  this  to 
be  due  to  the  fact  that  it  is  almost  impossible  to  thoroughly  dis- 
infect the  skin.  Containing  as  it  does  numerous  glands  with 
outlets  upon  the  surface,  whose  function  is  more  or  less  of  a 
scavenger-like  character,  the  only  wonder  is  that  greater  disaster 
does  not  follow  the  passage  of  a  needle  and  thread  through 
these  structures  and  into  the  depths  of  the  wound.  In  applying 
the  subcuticular  suture,  I  have  found  it  advantageous  to  make  a 
"  lock  stitch  "  by  passing  the  needle  and  thread  through  each 
loop  as  it  is  formed  by  the  over-and-over  stitch,  and  drawing  it 
taut  as  I  go  along. 


1   La  Semaine  Medicale,  Paris,  Feb.  22,  1890. 
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Under  ordinary  circumstances,  and  in  most  localities,  the 
subcuticular  suture  is  applicable,  but  it  occasionally  happens,  as 
for  instance  in  a  laparotomy  wound,  where  the  fear  of  the  occur- 
rence of  a  ventral  hernia  would  prompt  one  to  place  sutures 
through  fhe^ntire  thickness  of  the  structures  to  be  united,  and 
where  these  should  be  of  a  material  somewhat  more  stable  than 
catgut  (for  only  catgut  can  be  used  with  the  ordinary  subcuticular 
suture)  I  have  met  with  considerable  success  in  avoiding  stitch 
suppuration  by  painting  over  the  skin  surface  at  the  site  of  the 
operation  with  tincture  of  iodine,  just  prior  to  the  operation. 
This  has  served,  to  some  extent,  to  check  the  evil  results  of 


Fig.  3. 


c 

The  croi'sed  suture.     The  loop  is  shown  embracing  the  first  layer,  at  a',  a'. 

perforating  the  skin  structure,  probably  by  the  inhibitor^'  anti- 
septic effect  of  the  iodine  upon  the  infectious  material  in  the 
excretory  glands.  This  antiseptic  effect,  although  but  feeble 
and  short-lived,  seems,  in  some  instances  at  least,  to  be  sufficient 
to  hold  in  check  the  infection  until  local  vital  resistance  of  the 
tissues,  which  has  been  lessened  by  the  traumatism  inflicted, 
has  been  restored. 

It  occasionally  happens,  especially  in  operations  for  the 
radical  cure  of  hernia,  that  the  different  layers  of  tissue  passed 
through  in  the  course  of  the  operation  must  be  sutured  separately 
in  order  to  insure  a  good  result.  Here  catgut  will  not  answer, 
for  the  reason  that  it  is  dissolved,  or  at  all  events  weakened, 
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before  it  has  answered  its  purpose,  and  the  sutured  layers 
separate  widely  in  spite  of  every  care.  To  meet  the  require- 
ments of  these  cases  I  have  devised  a  suture  which,  while 
it  serves  all  the  purposes  of  a  deeply  buried  layer  suture,  at  the 
same  time  can  be  removed.  I  have  called  this  the  "  crossed 
suture."  Silkworm-gut  or  silk  may  be  used  for  this  purpose, 
but  the  former  is  preferable.  Both  ends  of  the  thread  are 
threaded  with  needles  of  the  proper  curve,  and  both  are  passed 
beneath  the  lowermost  or  deepest  layer  to  be  sutured,  at  a  suffi- 
cient distance  from  the  edge  to  obtain  a  good  hold  thereon. 
(Fig.  3.)     As  the  thread  is  drawn  through  either  edge  of  the 


Fig.  4. 


The  suture  is  shown  crossed  above  the  first  layer,  a^,  and  passed  through  the 
second  layer  at  a*. 


layer,  the  loop  is  drawn  taut  beneath.  The  thread  is  now 
crossed,  the  needle  which  passed  the  latter  through  the  outer 
edge  crossing  over  the  inner  edge,  and  that  which  passed  the 
thread  through  the  inner  edge  going  to  the  outer.  The  needles 
are  now  passed  through  the  next  layer,  as  before,  from  below 
upward,  securing  a  firm  hold,  as  in  the  first  layer.     (Fig.  4.) 

The  threads  are  again  drawn  taut,  and  crossed  as  before,  each 
time  of  crossing  securing  a  layer  until  the  surface  is  reached, 
the  last  layer,  of  course,  being  formed  by  the  skin  itself. 
(Fig.  S-)  The  ends  are  finally  secured  by  tying  them  over 
the  line  of  junction  of  the  skin  edges.  In  some  instances, 
where  the  tension  upon  the  skin  is  not  great,  the  last  passage 


ASEPTIC    OPERATIVE    TECHNIQUE.  50I 

of  the  thread  is  done  in  the  manner  of  the  subcuticular  suture, 
instead  of  passing  through  the  skin.  The  free  ends  are  here 
not  tied  at  all,  but  after  being  twisted  for  a  turn  or  two,  as 
in  the  case  of  a  silver-wire  suture,  to  the  extent  of  effectually 
closing  the  wound,  are  disposed  of  as  follows  :  A  narrow  strip 
of  adhesive  plaster,  sterilized  by  being  heated  over  an  alcohol 
lamp,  is  laid  face  down  upon  the  skin  parallel  with  either  edge 


Fig 


The  suture  is  shown  passed  through  all  the  layers,  and  temporarily  secured  by  a 
haemostatic  forceps  until  tied,    a^  represents  the  skin. 

of  the  wound  and  about  an  inch  therefrom.  The  ends  of  the 
threads  are  now  laid  upon  these  upon  either  side,  and  another 
strip,  sterilized  in  the  same  manner,  placed  face  down  so  as  to 
secure  the  threads  in  position  between  the  two  layers  of  plaster. 
In  removing  the  sutures  the  threads  are  cut  at  the  plaster  edges, 
untwisted,  and  withdrawn.^ 

^  Since  writing  the  above  my  attention  has  been  called  to  a  perineorrhaphy  suture, 
similar  to  the  crossed  suture  described  in  Pozzis  Gynecology,  vol.  ii.,  p.  980,  the  origin 
of  which  is  attributed  to  Heppner. 
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When,  for  the  purposes  of  the  crossed  suture,  the  thread  is 
armed  at  either  end  with  a  needle,  the  operator  is  frequently- 
annoyed  by  the  latter  becoming  disengaged  during  the  manipu- 
lation. To  obviate  this  I  am  in  the  habit  of  securing  the  needles 
by  the  following  device  :  After  passing  the  thread  through  the 
eye  of  the  needle,  the  end  which  has  just  emerged  is  passed  a 
second  time  from  the  same  side  as  that  from  which  it  was  first 
passed.  This  is  preferable  to  tying  the  needle  in,  for  the  reason 
that  it  offers  less  resistance  to  the  passage  of  the  suture.    (Fig.  6  ) 

Fig.  6. 


Showing  the  manner  of  securing  the  silkworm-gut  in  the  eye  of  the  needle. 

All  sutures,  before  being  withdrawn,  should  have  the  exposed 
ends,  which  must  be  drawn  through  the  depths  of  the  wound, 
cleansed  of  all  foreign  matter. 

Drainage. — The  necessity  of  drainage  at  all,  and  the  indica- 
tions for  its  employment,  are  still  mooted  questions  among  sur- 
geons. If  an  ideal  aseptic  manipulation,  together  with  the 
minimum  amount  of  damage  to  the  tissues,  has  been  maintained, 
the  operator  will  rarely  have  occasion  to  regret  having  omitted 
it.  But  cases  will  constantly  arise  in  which  its  use  will  seem  a 
wise  precaution,  and  a  consideration  of  the  best  means  of  carry- 
ing it  out  may  not  be  out  of  place. 

Glass  drains,  from  the  readiness  with  which  they  may  be 
sterilized  by  heat,  are  preferable  to  rubber.  They  are  not  always 
at  hand  in  just  the  size  or  shape  needed  for  the  particular  case  in 
hand  ;  and  to  cut,  round  off  the  rough  edges  by  fusing,  and  shape 
them,  in  the  course  of  the  operation,  is  the  occasion  of  delay,  as 
well  as  bringing  in  contact  with  the  assistants  or  the  operator 
appliances  that  have  not  been  sterilized.     I  have  more  recently 
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employed  a  simple  gauze  drain  made  by  rolling  a  piece  of 
sterilized  gauze,  of  proper  dimensions,  to  the  size  and  shape 
required,  rolling  about  this  a  strip  of  sterilized  oil-silk  protective 
in  which  has  previously  been  punched  a  number  of  holes. 
This  makes  an  admirable  drain ;  owing  to  the  smooth  surface 
imparted  to  it  by  the  oil-silk  protective  covering,  it  may  be 
readily  removed  at  the  end  of  twenty-four  hours  without  injury 
to  or  disturbance  of  the  wound,  while  the  opening  in  the  cover- 
ing permits  of  the  exercise  of  the  power  of  capillary  attraction 
possessed  by  the  gauze. 

Re-dressing. — There  are  some  advantages  in  permitting 
dressings,  in  a  wound  closed  without  drainage,  to  remain  until 
healing  of  the  same  may  be  assumed  to  have  taken  place.  Yet 
it  happens  once  in  a  while  that  there  has  been  sufficient  exuda- 
tion from  the  edges  of  the  wound  beneath  the  little  strip  of 
sterilized  protective  to  form,  when  dried  in  the  gauze  dressing, 
a  rather  inflexible  and  harsh  layer  pressing  upon  the  parts. 
I  have  therefore  adopted  the  plan  of  removing  the  dressings 
down  to  the  protective  strip  in  twenty-four  hours  following  the 
operations,  and  replacing  them  with  fresh  dressings  directly 
from  the  sterilizer.  These  latter  are  permitted  to  remain  until 
about  the  tenth  day,  when,  if  all  has  gone  well,  no  further 
dressing  is  necssary. 
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